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IDE Reference

Provides reference information on the OPL graphical user interface.

In this section

About the IDE GUI Reference Manual
Provides overview information about this manual and its contents.

Tour of the OPL Graphical User Interface
Describes the IDE: main window, toolbars, text editor, menu commands and equivalent
toolbar buttons, right-click context menu commands, preferences and options, and icons.

Processes and Procedures
Provides more detail on the execution process, on the Problem Browser, and on project
management.

IDE Preferences

Describes how to customize the appearance and features of the graphical user interface
and the behavior of the editor and other tools such as CVS by setting preferences for the
IDE.

OPL IDE advanced settings
Describes command-line settings accepted by the OPL IDE.

OPL IDE memory allocation
Describes the oplide.ini file that controls memory allocation for the IDE.

© Copyright IBM Corp. 1987, 2009 7



About the IDE GUI Reference Manual

This manual provides reference information on the OPL graphical user interface, including:
¢ descriptions of the windows, menus, toolbars, buttons, etc.
4 descriptions of common processes and procedures

4 explanations of how to set preferences and options

Make sure you read How to read the OPL documentation for details of prerequisites,
conventions, documentation formats, and other general information.

8 IBM ILOG OPL IDE REFERENCE



Tour of the OPL Graphical User Interface

Describes the IDE: main window, toolbars, text editor, menu commands and equivalent
toolbar buttons, right-click context menu commands, preferences and options, and icons.

In this section

The main window

After a general description, describes the Start window, the OPL Projects Navigator, file
types, the Editing Area, the Outline, the Problem browser, the Status Bar, the Output Area,
and other features.

Toolbars
Describes the standard toolbar, the execution toolbar, and toolbars on individual views.

The text editor
Describes the editing features available in the Editing Area, explains how to switch between
Editor windows and how to resize an Editor window, and provides keyboard shortcuts.

Menu commands and equivalent toolbar buttons
Lists the available OPL commands menu by menu.

Right-click context menu commands

Describes the OPL commands available on context menus when you right-click a project,
model, data, settings file, or a run configuration, and when you right-click in the Problem
browser or in the Output Area.

Preferences and options
A general presentation of the Preferences dialog box and of the settings editor for OPL, CP,
and MP options.

IBM ILOG OPL IDE REFERENCE 9
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Icons
Describes the icons used in the IDE to represent types in the Problem browser, and types
and sets in call stacks.
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The main window

After a general description, describes the Start window, the OPL Projects Navigator, file
types, the Editing Area, the Outline, the Problem browser, the Status Bar, the Output Area,
and other features.

In this section

General description
Presents an overview of the main window of the OPL IDE and its primary features and
controls.

The Welcome window
Describes the OPL Welcome screen, how to access its links, and how to close it and begin
working with OPL.

The OPL Projects Navigator
Describes the window in the IDE used to manage your projects by creating, adding, or
removing resources.

Copying projects in OPL Projects Navigator
This section gives the procedure for copying OPL projects.

File types
Lists the different types of files used by an OPL project, along with their extensions.

Searching files
How to search in one or more files.

IBM ILOG OPL IDE REFERENCE 11
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The Editing Area
Describes the Editing Area of the IDE and the different contents that may be displayed in
it, depending on what you are doing at the time.

The Outline
Describes the window of the IDE that displays a project's resources in a hierarchical tree
structure.

The Problem browser
Describes the window in the IDE that displays the structure of the run configuration last
executed.

The Status Bar
Describes the area that displays messages about the current execution status of the IDE
and information about files being edited.

The Output Area
Describes the area of the IDE where messages, error information, solutions, and results are
displayed.

ILOG OPL IDE REFERENCE



General description

When you launch the IBM® ILOG® OPL IDE (or IDE for short), the main window appears.
All tasks and commands for using the IDE are carried out from this window.

The main window is divided into several dockable subwindows or views, which you can:
4 resize within the main window using the sliding separators,

4 expand to fill the whole IDE frame by double-clicking the tab for that view (double-click
again to close it),

4 move to other locations within the IDE frame by dragging them or

4 detach and move to a location outside the IDE frame.

The Main window illustration below shows the main window with a project open.

Standard Execution Qutline
toolbar toolbar f active, reflects the
structure of the selected file

Menu bar ——m e o nogae Sewen fun widon e
. v-0-0% Q- ¢
% 0P Projects 11 % Detag @ waretume mod £ Outine
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. w [ Soliton poolserpe f developing ap -l o Fon
Lists projects, e —— Mstoees
3 n d o su o
madels, data, W SRR . —
settings, and run Brvosent " Qeokca vt
configurations ¢ ’ o
% Problem b & 4 vartabies % Breskpont. Pr—
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- CtMaxUiseOWarchouse.
Problem s W Warshounes, 31 Store
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Browser———»f . do ot s (1)
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HENGH ® DISPLAT_RESULTS

Displays problem
instance, solution
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.u:-lk.u. Rotcanghs (. Engine log B Statistics %, Profiler D) Console
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Displays solutions, )
EITOr MESSAYES, A Writatle et 13:7 0L Scalable data: (S9%) e e +— Fun time
salver and profiling T T
info, conflicts, and geatus Bar  Editing Area Currentedied Curent  Fun'status  Rin Click to see
mare For model document info cursor message indicator  run progress
data and position detail
settings

The Main window

The menu bar is described in Menu commands and equivalent toolbar buttons.
Toolbars are described in Toolbars.

The other parts of the main window are described in more detail in:

IBM ILOG OPL IDE REFERENCE 13



14

B

M

The Welcome window

The OPL Projects Navigator
File types

The Editing Area

The Outline

The Problem browser

The Status Bar

* & & 6 O o o o

The Output Area
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The Welcome window

When you first launch the OPL IDE, a Welcome window displays:
) Wekome o B==
Welcome to the OPL IDE

The Welcome window presents access to what's new in the release, to the Samples provided
in the distribution, and to other information.

To access the information on the Welcome window:
4 Mouseover the buttons to see a tooltip that explains them:

Overview
Get an overview of the features

4 Click the buttons to see the information.

The buttons contained on the Welcome window lead to information on the release and/or
parts of the OPL documentation you might want to refer to often:

4 Overview — this button displays an Overview page that contains:

IBM ILOG OPL IDE REFERENCE 15
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® A link to the From OR to OPL and ODM section of the documentation.
® A link to the Migrating from previous versions of OPL section of the documentation.

4 Tutorials — this button displays a page that contains a set of links to different sections
of the IDE Tutorials manual.

4 Samples — this button displays a page that contains a set of links to different sections
of the Language and Interfaces Examples manual.

4 What's New — this button displays an page that contains a set of links to:
® The New and changed in OPL section of the Release Notes.
® The Introduction to the OPL IDE, which provides an overview of features of the IDE.

® A set of links to various OPL and ODM user forums. These links are driven by an RSS
feed, so they are constantly updated to reflect the latest information on those forums.

To close the Welcome window and use the OPL IDE:
4 Click the Workbench icon at the top right of the Welcome window:

4 OR, click the X in the Welcome window tab to close it.
I Welcome 22

Closing the Welcome window using the first method displays a Welcome window toolbar
in the Status Bar, as shown below.

D OBmY 5
Closing the Welcome window by clicking the X in the tab does not display this toolbar.

4 When you close the Welcome window using either method, the OPL Main window appears.
It is described in the next section.

To return to the Welcome window from the OPL IDE:
4 Choose Help>Welcome from the main menu.

4 Or, click the Restore Welcome icon at the bottom right of the IDE. (It appears when
you click the Workbench arrow.)

ILOG OPL IDE REFERENCE
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The OPL Projects Navigator

The OPL Projects Navigator is where you manage your projects by creating, adding, removing
projects, models, data, settings, and run configurations. You can display more than one
project at the same time (see Working with several projects in IDE Reference).

The OPL Projects Navigator displays projects as tree structures with the files below them
listed in alphabetical order (except for within run configurations, where the order of files is
important):

4 the project name (and optional description) at the root

4 an optional default run configuration (followed by 'default' in parentheses)
4 one or more additional run configurations (optional)

4 at least one model file

4 data and settings files (optional)

[ OPL Projects 2 - % Debug Sh-
22 inurses (Nurses Scheduling model, MIP) :
& route (A transportation problem, Constraint Programming)
122 steglmil (An inventory matching problem, Constraint Programming)
=122 warehouse (A warehouse location model, Mixed Integer Programming)
=2 Run Configurations

[@ Basic Configuration (default)

@ Fiter script

I Scalable data

@ solution pool script

1) scalableWarehouse.mod

1# solpoolscript.mod

1g warehouse.mod

1g) warehouseCplexFiters.mod

[Z] warehouse.dat

OPL Projects Navigator

After you have migrated OPL 5.x projects, imported existing OPL 6.x projects, or created
new OPL 6.x projects, you can leave them in your OPL Projects Navigator. When you next
launch the OPL IDE, they will be there, ready to use.

If you have loaded a number of projects and the OPL Projects Navigator starts to get
“crowded,” there are two ways to save space — by closing (collapsing) the projects or by
deleting them.

Closing/Opening projects
Projects are either open or closed. When a project is closed, it cannot be changed, but its
resources still reside on the local file system. Because they are not examined during builds,

18 IBM 1ILOG OPL IDE REFERENTCE



closed projects require less memory. Therefore, closing projects you are not working with
can improve build time.

4 Right-click on the project name and choose Close project from the context menu to close
the project.

The plus sign next to the project name disappears, but it remains in the OPL Projects
Navigator.

4 To reopen the project, right-click on the project name and choose Open project from
the context menu.

Deleting projects
If you are not currently working with a project, you can also safely delete it from the OPL
Projects Navigator, without deleting it from the file system.

4 To remove a project from the OPL Projects Navigator, right-click on the project name
and choose Delete from the context menu.

A popup message appears asking whether you want to delete the project from the file
system or not.

4 The two options available to you are:

® Select Also delete contents to delete the project entirely.

This means that the project will be completely deleted, and cannot later be recovered
using Undo or the Import>Existing OPL 6.x projects menu command.

® Select Do not delete contents (the default) to remove the project from the OPL
Projects Navigator but leave it on the file system.

This means that the project is still present on the file system and can be reopened
using the Import>Existing OPL 6.x projects menu command.

OPL Projects Navigator toolbar

The OPL Projects Navigator has a local toolbar. You can use its buttons to apply actions to
projects, or to customize, minimize, or maximize the view. Mouseover each icon to see a
tooltip that describes its function.

IBM ILOG OPL IDE REFERENCE 19



Collapse Minimize

ﬁll Menu/

L — I —

Link Maximize
Content

To
Editors

20 IBM ILOG OPL IDE REFERENTCE



Copying projects in OPL Projects Navigator

Often users want to make a copy of an existing OPL project to modify and test new features,
while preserving the state of the existing project. You cannot do this easily by simply making
a copy of the original project folder on the file system and then opening it in OPL, because
even if you rename the model and data files in the copy folder, the copy will have the same
project name as the original.

This means that you would not be able to have the original project and the copied project
open at the same time, because you can't open two projects with the same project name.
Therefore, the following procedure should be used if you want to copy an OPL project.

To copy a project in OPL Projects Navigator:

1. In OPL Projects Navigator, open the project you want to copy. Right-click on the project
name and choose Copy from the context menu

You could also select the project name and press Ctrl + C.
2. Right-click again and choose Paste from the context menu, or press Ctrl + V.

The following popup window appears:

p i Copy Project

Project name: | NewProjectName |

[ ] use default location
Location: | C:\MewProjectLocation | [B[mvse...l

@ OK H Cancel ]

3. Change the project name to something other than the original project name or one of
the other project names currently open in OPL, specify the location, and click OK.

The new project appears in the OPL Projects Navigator.

IBM ILOG OPL IDE REFERENCE 21



File types

Each type of file in a project has a distinctive file name extension, as shown in File extensions .

File extensions

File Extension | Description

.dat Files containing data instances.

.mod Files containing modeling and scripting statements

.opl Compiled model files

.ops Settings files, containing user-defined values for OPL language options, CPLEX®
parameters, and CP Optimizer parameters

For more information, see:

¢ Understanding OPL projects in the Quick Start manual
¢ Creating a project in Getting Started with the IDE

¢ Generating output files in IDE Reference

¢ The Problem browser view toolbar

¢ Right-click context menu commands

22 IBM ILOG OPL IDE REFERENTCE



Searching files

The OPL 6.x IDE incorporates more powerful search capabilities than were present in
previous releases of OPL. You can search a single file or multiple files at once, and by a
large number of criteria.

For example, when you click the Search toolbar button . or choose Search from the
Search menu, you see the following window:

: i Search

7 File search |

Containing text:
‘ | v | [] Case sensitive

(* = any string, ? = any character, \ = escape for lterals: * ?\) [_] Regular expression

File name patterns:

‘* VH Choose... l

Patterns are separated by a comma (* = any string, 7 = any character)
[ ] consider derived resources

Scope
(® workspace () Selected resources () Enclosing projects

() wWorking set: | H Choose... ]

@ Replace... H Search H Cancel I

Using this window, you can search using the following criteria:

4 Case sensitivity — you can turn case sensitivity on or off using the checkbox.
4 Containing text — you can search for any text strings, using the following wildcards:
® "*' matches any set of characters, including the empty string.
"?" matches any single character.

"\" is the escape character for a literal; if you want to search for an asterisk, question
mark, or backslash character, type a backslash before it to indicate that you are not
using these characters as wildcards (for example, "\*", "\?", or "\\")

® You can also check the Regular expression box to indicate what you are searching
for.

IBM ILOG OPL IDE REFERENCE 23
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4 File name patterns — you can search for one or more patterns, using the following
wildcards:

"*" matches any set of characters, including the empty string.

"?" matches any character.

The default contents of this field when the window opens depends on what element
has focus when you choose Search>Search. In the example above, a model file had
focus in the IDE, so *.mod is displayed as a default.

4 Scope — you can expand or limit the scope of your search to search:

I'LOG

within a single file

within multiple files in the workspace
within the entire workspace

within previously-defined working sets
within previously-selected resources

within projects enclosing previously-selected resources

OPL IDE REFERENCE



The Editing Area

This area displays various contents, depending on what you select.

4 The contents of a model file in a text editor when you double-click a .mod file in the OPL
Projects Navigator.

4 The contents of a data file if you double-click a .dat file in the OPL Projects Navigator.

4 The settings editor if you double-click an . ops settings file (see Preferences and options
for details).

4 Specialized ODM editors if you have IBM ILOG ODM installed and double-click on one
of the files in the ODM Application area of a project.

Use the Editing Area to create new files, edit existing files, or examine active documents.

Note: Multibyte characters do not display in the IDE editor if your machine is not running on
an operating system that supports such characters. See Internationalization .

Editing commands and shortcuts
The common commands you need to use while editing can be found on two menus:

4 the Edit menu in the main menu bar, and

4 the right-click context menu within the editor itself.

Keyword coloring and help

Within the files, language keywords are color-coded. The Language Quick Reference provides
a quick reference to the keywords, which represent OPL and IBM ILOG Script instructions,
functions, and methods.

Keywords are also connected to contextual help. To access it, select a keyword in the Editor
and press F1 to open the Help window and display help for that keyword. Once the window
is open, clicking on any other keyword will display help for that keyword.

Additional information on working with the context-sensitive help can be found in the About
the online help and Using the online help sections of How to use the documentation.

Customizing the editors

You can customize certain aspects of the Editing Area. Choose Window>Preferences and
click either Editor in the General category, or Colors in the OPL category. See

IDE Preferences.

Using the editor
For more information on the OPL editor, see Editor features.

IBM ILOG OPL IDE REFERENCE 25



26

The Outline

B

M

The Outline window displays the contents of the selected file as a tree. In the model outline,
the main categories are sorted in their order of declaration. The lowest levels (leaves) are
ordered alphabetically. The Outline window below shows the contents of the config model

from the distributed CP example, with the preprocessing and postprocessing phases. Clicking
an item highlights the corresponding line in the model.

<i» cardType : tuple=power:int,quantity:int=
<i>» modelType : tuple<power:int,connectors:int, price:int=
=-gd Internal data ()
<+ Cards : range
E connData : int[Models)
w0 maxCost : int
i maxPrice : int
<+ Models : range
E powerData : int[Models]
B priceData : int[Models)
<+ Racks : range
=gk External data (5)
B car : cardType[Cards]
B model : modelType[Models]
w nbCard : int
i nbModel : int
i nbRack : int
=% Decision variables (3)
w gost : dvarint
B counters : dvar int[Racks][Cards]
B rack : dvar int[Racks]
=-¥Y Constraints (3)
= ¢ in Cards
*= rin Racks
*= rin Racks
=- = Post-processing scripts (1)
@ DISPLAY

The content of the Outline changes depending on the type of the selected file — model or
settings.

4 To display the outline of a model file, double-click the .mod file in OPL Projects Navigator
to open it in the Editing Area. The first line of the Outline indicates whether the model

ILOG OPL IDE REFERENCE



is to be solved by using CPLEX® or by using CP. The number of each model element
(decision variables, constraints, scripting blocks, ...) is indicated in parentheses.

Tuple syntax in the Outline and error messages
The syntax used to present tuples and their components in the Outline window is as follows:

tuple<[!]name:type,...>

where ! represents key components. This syntax is also used in OPL error messages when
components of tuples are being referred to. For example, the following screenshot shows
the tuples in the Nurses example:

<i> departmentIncompat : tuple<Nurse:<!name:string,seniority:int,qualification:int,payR
<{> nurse : tuple<!name:string,seniority:int,qualfication:int, payRate:int=
<{> nurseCouple : tuple<Nursel:<!name:string,seniority:int,qualification:int, payRate:int=
<i> shift : tuple<!departmentName:string,!day:string,!startTime:int, lend Time:int, minReq
<i> skilRequirement : tuple<!department:string,!skil:string,number:int=
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The Problem browser window displays the model, data and solution values of the last
configuration solved.

The information is presented in two panes with two columns each. The contents of the
columns change when a run configuration is executed.

When opening a project
When a project has just been opened, the Problem browser is empty.

¥5 Problem browser &3 - 9= Variables| ®s Breakpoints| — O
W (% T
W

Name Value

Property Value

Empty Problem browser

4 At the top, the drop-down list for solutions is empty and unavailable.

4 In both the top and lower (Properties) pane, both columns are empty.

After running a project

After a run configuration is executed in Run mode, the Problem browser fills with data.
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S5 Problem browser 72 - - Variables| % Breakpoints w (%] =10

‘Solulion with objective 372 F |
Name Value

& Capacity [20 40]
=’ Consumption [[0.50.2]0 [0.40.4]0 [0.3...
' Demand [100 200 300]
& InsideCost [0.6 0.8 0.3]
& OutsideCost [0.8 0.9 0.4]
¥ Products {"kluski" "capelini" "fettucine"}
¥ Resources {"flour" "eggs"}

= 7 Decision variables (2)
& Inside [40 0 0]
' Outside [60 200 300]

= #Y Constraints (2)
B ctCapacity sum(p in Products) Consumption[p][r]...
B ctDemand Inside[p]+0utside[p] >= Demand[p]

Property Value

Problem browser after a solve

4 At the top, the drop-down list for solutions displays a result.

When solving problems with solution pools, multiple solutions are displayed in this
drop-down list. Choosing one of them displays data for that solution in the lower part of
the Problem browser.

Note: Feasible solutions can also be displayed in the Solutions tab if the options
Postprocess feasible solutions and Display solution are selected in a settings
file; see Setting language options.

4 In the top pane, the Name column typically shows five categories of model elements:
Data (types and constants), Decision variables, Decision expressions, Constraints,
and Post-processing data, sorted in their order of declaration. The lowest levels (leaves)
are ordered alphabetically.

The icons next to the objects show their types (see Types in the Problem browser in IDE
Reference).

The Value column now shows results for all elements.
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4 If you select an item in the main Problem browser window (in this case, Capacity)
properties for that object are shown in the lower part of the window:

5 Problem browser 5% . = Variables| ®s Breakpoints % ||%7 =0
|So|u|ion with objective 372 v |
Name Value
= &5 Data (7)
B Capacity [20 40]
& Consumption [[0.50.2]0 [0.4 0.4]0 [0.3...
' Demand [100 200 300]
' InsideCost [0.6 0.8 0.3]
B OutsideCost [0.8 0.9 0.4]
¥ Products {"kluski" "capelini” "fettucine"}
¥ Resources {"flour" "eggs"}
= ¥ Decision variables (2)
= Inside [40 0 0]
' Outside [60 200 300]
= ¥Y¥ Constraints (2)
£ ctCapacity sum(p in Products) Consumption[p](r]...
B ctDemand Inside[p]+Outside[p] == Demand[p]
Property Value
External True
Dimensions 1
Total size 2

4 If you mouseover a data object (in this case, Products), a Show data view button
appears (shown below with its tooltip visible):

- Problem browser 3 = Variables| % Breakpoints|  [|%]” = O

‘Solut'lon with objective 372 F |

Value

MName

«# Products

] {"Kluski" "capelini" "fettucine"}

«f Resources 5 d” "amoc!
B Product SNONFEANENEE. 027> <200 —
B Capacity [20 40]

= # Decision variables (2)

Clicking this button displays the data view in the main editing area:
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T Value for Capadty &2 =0

, Resourc...size 2) | 1 Value
"flour"” 20
Ilwgsll 4[]

Additional features of the Problem browser
Some of the features of the Problem browser are described briefly below:

4 Hide Properties button ® o conserve space.

a
4 Sort button % to sort .

4 View>Filters menu allows filtering of displayed element types:
d |~ &=
s | %] H

Filkers » é@ Diata

# Decision variables

?? Decision expressions
2323232323232323... Y constraints

.E';.:é Post-processing data

4 Tooltips show data that is too wide to display.

Problem browser toolbar

The Problem browser has a local toolbar. You can use its buttons to apply actions, or to
customize, minimize, or maximize the view. Mouseover each icon to see a tooltip that
describes its function.

IBM ILOG OPL IDE REFERENCE 31



32

B

M

Properties

l

W %Y 7

Hide \ Minimize

N

Sort Maximize

Browsing before execution

The Browse button “** 7 in the execution toolbar enables you to browse the model of the
selected run configuration before execution. Notice that the solution list is empty and no

value is available for decision variables, since no search for a solution has been performed.
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S5 Problem browser 72 - - Variables| % Breakpoints w (%] =10

| ]

Name Value
= é5 Data (7)
E'FCapac‘rty [567456745674567456...
1w Fixed 10
1 NbStores 200
1 NbWarehouses 50
<¥ Stores 1..200
B SupphyCost [[122232425262728292212 ...
¥ \Warehouses 1..50
= 7 Decision variables (2)
£ Open No value
& supply No value
= 7 Decision expressions (2)
1 TotalFixedCost Mo value
.« TotalSupphyCost No value
= ¥Y Constraints (2)
B ctOpen sum(s in 1..200) Supphy[(s)][(w)] <=...

B ctStoreHasOneWarehouse sumiw in 1..50) Supply[(s)][(w)] ==

Property Value

Browsing before execution (scalableWarehouse.mod)

After execution

After a run configuration has been executed, the Problem browser displays values and a list
of solutions as shown in the following screenshot.
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Pool solution #0 with objective 1,480
Pool solution #1 with objective 1,530
Pool solution #2 with objective 1,490

i Fixed 10
1 NbStores 200
1 NbWarehouses 50
<¥ Stores 1..200
' SupplyCost [[122232425262728292212 ...
¥ \Warehouses 1..50
= 7 Decision variables (2)
ErOpen [t11111111111011101...
=P Supply [000000000000000000...
= 7 Decision expressions (2)
1w TotalFixedCost 360
.« TotalSupphyCost 1120
= ¥Y Constraints (2)
B ctOpen sum(s in 1..200) Supphy[(s)][(w)] <=...

B ctStoreHasOneWarehouse sumiw in 1..50) Supply[(s)][(w)] ==

Property Value

Problem browser after execution (scalableWarehouse.mod)

From the Problem browser, you can open views of data, variables, and constraints after
execution.

See Understanding the Problem Browser in Getting Started with the IDE for more information.
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The Status Bar

As you solve, this area displays the execution status of projects being solved and the elapsed
time of the solve.

' OPL Scalable data: (58%) (< | pp:00:01:39

Status Bar (partial view during a solve)

The Status Bar also shows the status of documents being edited in the Editing Area, and
the current line and column number of the cursor.

Writable Insert 23:16 : . DD:00:14:99

Status Bar (partial view while editing)

The middle part of the Status Bar indicates that the file currently being edited is Writable
(as opposed to Read-Only) and that the editor is in Insert mode (as opposed to Overwrite
mode). The numbers indicate the line number and column number of the current cursor
location in the file.

The box at the right of the Status Bar displays an animated graphic while a project is running,
and a message is displayed beside the graphic indicating progress.

Run progress messages in the Status Bar
Whether the model is running in standard run mode or in debug, browse, or background
mode, you can see messages about the progress of the run in the OPL IDE Status Bar:

4 When the solve begins, a Launching <run configuration name> message appears at
the right of the Status Bar.

4 Asthe solve progresses, the message changes to <run configuration name> <percent>,
with a percentage displayed to indicate progress.

4 When the solve is finished, the message changes to <run configuration name> 100%,
to indicate that the run has completed

4 In addition, as the model is solving, the run indicator E=) becomes animated.

4 If you click the Shows background operations icon = at the extreme right of the
toolbar, a Progress tab appears in the Output Area. If the solve is still running, you see
a display similar to the following:

[2: Problems = Scripting log £ Solutions |* Conficts | & Relaxations | #,! Engine log | # Statistics |5 Profiler = Console € Progress % ~ =0
OPL Scalable data ~
7777777777777777777777 )
run: Prepare model

v

When the solve has finished, you see a display similar to this:
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[ Problems = Scripting log [ Solutions 7 Confiicts | = Relaxations | ¢.7 Engine log |E8 Statistics | Profiler | Console & Progress & %~ -0
OPL Scalable data -

) ® =

run: Feasble solution found E

v
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The Output Area

This area is used by the IDE to return messages, error information, solutions, and results.
This section provides a brief description of each tab or view. You will find more details in
the hands-on tutorial Getting Started with the IDE; see The Output tabs.

Brief description of Output Area tabs

Tab

Description

Problems

Syntax and semantic errors, and some execution errors (but not infeasibility). See
Problems of Getting Started with the IDE.

Scripting log

Execution output related to scripting statements if the model or data file contains any.
See Scripting log in Getting Started with the IDE.

Solutions

All feasible and final solutions to the optimization problem expressed by the run
configuration. Note: Feasible solutions are displayed in the Solutions tab only if the
options Postprocess feasible solutions and Display solution are selected in a settings
file; see Setting language options. See also Solutions of Getting Started with the IDE.

Conflicts

For CPLEX® (MP) models only, conflicts found between constraints when the model is
proved infeasible. See Getting Started with the IDE.

Relaxations

For CPLEX (MP) models only, relaxations of constraints or variables proposed to make
the model feasible. See Getting Started with the IDE.

Engine Log

An account from the CPLEX or CP Optimizer solving engine. See Engine Log of Getting
Started with the IDE.

Statistics

Figures about the algorithm used for execution and a progress chart of execution. See
Statistics of Getting Started with the IDE.

Profiler

Time and memory used for the execution. See Profiler of Getting Started with the IDE.

Console

This tab appears when you launch an OPL run configuration in background mode using
the External Tools button in the execution toolbar. See Launching OPL run configurations
in the background for more information.

For additional information on the Output Area tabs, see the The Output tabs section in
Getting Started with the IDE.

Output Area toolbar

The Output Area has a local toolbar. You can use its buttons to apply actions to the active
view, or to customize, minimize or maximize the view. Mouseover each icon to see a tooltip
that describes its function. (Not all of the icons below are present on every tab.)
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Copy To Minimize

Clipboard /

a = F

| =) —

Customize Maximize
Thresholds
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Toolbars

Describes the standard toolbar, the execution toolbar, and toolbars on individual views.

In this section

General description
Provides an overview of the different toolbars available in the main window of the IDE.

The standard toolbar
Provides information about the options available on the standard toolbar in the IDE.

The execution toolbar
Explains the options available on the execution toolbar in the IDE.

The Debug views toolbars
Explains the options available on the toolbars in the three debugging views in the OPL IDE
— Debug view, Variables view, and Breakpoints view.

The OPL Projects Navigator view toolbar
Explains the toolbar options available on the OPL Projects Navigator view in the IDE.

The Problem browser view toolbar
Provides information about the options available on the Problem browser toolbar in the IDE.

The Output Area tab views toolbars
Provides information about the options available on the different tabs of the Output Area.

IBM ILOG OPL IDE REFERENCE 39



General description
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Several toolbars are available in the main window, depending on what project element or
view is active. Also, many views within the IDE have their own toolbars.

Many toolbar buttons are shortcuts to menu commands, but some buttons have no equivalent
commands from the menu bar. When you move the pointer over a button in any toolbar, a
tooltip displays a short description of it.

Also notice that some buttons are associated with a small arrow pointing downwards, such

as the Run button @ ~ , Debug button % - , and Browse buttons is5 7 Click that arrow
to select the element to which the button action must apply or to access other functions.

The main toolbars that are always visible at the top of the OPL IDE include:
4 The standard toolbar

4 The execution toolbar

The toolbars on individual views include:

4 The Debug view toolbar

4 The OPL Projects Navigator view toolbar
4 The Problem browser view toolbar

4 Output Area tab views toolbars
Toolbars on other windows such as the Outline view or the Editing Area or the frame for

the Output Area that contain only Minimize ~ and Maximize = buttons are not described
here, because their function is obvious.
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The standard toolbar

The standard toolbar presents a common set of buttons that are always available, although
they may not all be active at the same time, as they are in the following screenshot.

M-Hee d% o E
Standard toolbar

Mouseover these buttons to see a tooltip for them. From left to right:

4 New — clicking this button displays a wizard that allows you to select the type of new
resource you want to create. Clicking the down arrow of the button reveals a drop-down
menu of commands that you can use to create new elements in your OPL projects:

o
= L4

[} 85 OPL Project
=4 Project...

[E Run Configuration
[E Model
[F] Data
i Settings
% Folder
 File
=" Untitled Text File

| [ Example...

§ 7 Other... Ctrl+N

4 Save - saves the currently-selected view (only active if the contents of the view have been
changed).

4 Save All - saves the all views whose contents have been changed (only active if the
contents of one or more views have been changed).

4 Print - sends the contents of the currently-active view to a printer dialog (only active if
the contents of the view can be printed).

4 Undo - undoes the previous action by reverting the change back to its previous state
(only active if something has been changed).

4 Redo - undoes the previous Undo action by reverting the change back to its previous
state (only active if some change has been reverted using the Undo button).

4 Cut - cuts the currently-selected text in editing view or other element to the Windows
Clipboard for copying or pasting (only active when something has been selected).
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4 Copy - copies the currently-selected text in editing view or other element to the Windows
Clipboard for pasting (only active when something has been selected).

4 Paste - pastes the current contents of the Windows Clipboard to the current location
(only active when something has been cut or copied).

See also Menu commands and equivalent toolbar buttons.
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The execution toolbar

The execution toolbar presents a common set of buttons related to executing OPL projects.
They are always available, although they may not all be active at the same time.

Execution toolbar

Mouseover these buttons in the IDE to see a tooltip for them. From left to right:

4 Debug — clicking this button executes the last-executed run configuration and makes
the Debug view and its toolbar functions .

Clicking the arrow of this button reveals a drop-down menu of commands that you can
use to re-run recently-launched projects (the list at the top), select from a list of the run
configurations of the current project (under the Debug As item), or open dialog windows
to set up or organize preferred run configurations for debugging:

-0 - Q- A

1@ 1 warehouse Scalable data |
@ 2 warehouse Basic Configuration
@ 3 production Basic Configuration
@ 4 warehouse Solution pool script
@ s warehouse Fiter script

Debug As r
Debug Configurations...
Organize Favorites...

For information on run status and progress messages, see Run progress messages in the
Status Bar.

4 Run — clicking this button executes the last-executed run configuration, as explained
inThe Run options section of Introduction to the OPL IDE.

Clicking the arrow of this button reveals a drop-down menu of commands that you can
use to re-run recently-launched projects (the list at the top), select from a list of the run
configurations of the project (under the Run As item as shown below), or open dialog
windows to set up or organize preferred run configurations for running:
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C--Q- Y AR R
@ 1 warehouse Scalable data

3 2 warehouse Basic Configuration
@ 3 production Basic Configuration
3 4 warehouse Solution pool script
@ 5 warehouse Filter script

@ 1 OPL Run Configuration

Run Configurations...
Organize Favorites...

For information on run status and progress messages, see Run progress messages in the
Status Bar.

Browse — clicking this button executes the last-executed run configuration in Browse
mode. That is, the project is loaded into memory so that its elements can be browsed
using the Problem browser, but without solving it.

Clicking the arrow of this button reveals a drop-down menu of commands that you can
use to re-run recently-launched run configurations (the list at the top), select from a list
of the run configurations (under the Browse As item as shown below), or open dialog
windows to set up or organize preferred run configurations for browsing:

LI " Y AR KR
@ 1 warehouse Scalable data

3 2 warehouse Basic Configuration

@ 3 production Basic Configuration

3 4 warehouse Solution pool script

@ 5 warehouse Fitter script

Browse As *
Browse Configurations...
Organize Favorites...

For information on run status and progress messages, see Run progress messages in the
Status Bar.

External Tools — clicking this button executes the last-executed launch configuration
in background mode. That is, when using this button to run an OPL model in the
background, the run configuration is launched using op1run and solved in the background,
and displays the output in its own Console tab in the Output Area as it runs.

You can continue to work editing the same project or a different project while the External
Tools run is continuing in the background.

Clicking the arrow of this button reveals a drop-down menu of commands that you can
use to re-browse recently-launched projects (the list at the top), select from a list of the
run configurations (under the Run As item), or open dialog windows to set up or organize
preferred launch configurations for running as background jobs:
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Q- A it

Run As 4
External Tools Configurations...
Organize Favorites...

For instructions on how to set up launch configurations using the External Tools button,
the options available to you, and the Console view in the Output Area where you view
output and control the processing of the background process, see Launching OPL run
configurations in the background.

4 Pause/Resume - a toggle button that pauses/continues the current run (only active if a
run is in progress).

4 Abort - aborts the current run (only active if a run is in progress).
For more information, see:
¢ What happens when you execute a run configuration.

¢ Understanding solving statistics and progress (MP models) and Understanding solving
statistics and progress (CP models) in IDE Tutorials.

¢ Using IBM ILOG Script for OPL in IDE Tutorials.

Run, Debug, Browse, and External Tools button options

The default behavior of the Run, Debug, Browse, and External Tools buttons can be
configured using the Run/Debug > Launching section of the Window > Preferences
editor:
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- i Preferences

|type fitter text |

General

Help

InstalfUpdate

QOPL

=-Run/Debug
Console
External Tools
Perspectives
String Substitution
View Management

Team

- OX

Launching e - ~

Save required dirty editors before launching
O Aways () Never (@) Prompt

Wait for ongoing build to complete before launching
@) Aways () Never () Prompt

Launch in debug mode when workspace contains breakpoints
@ Ahways (@ Never () Prompt

Continue launch if project contains errors

(O Aways (@) Prompt

General Options

Build (if required) before launching

Remove terminated launches when a new launch is created

Prompt for confirmation when removing a configuration from the launch history
Size of recently launched applications list: | 10

Launch Operation

() Always launch the previously launched applcation

@ Launch the selected resource or active editor. If not launchable:
() Launch the associated project
(®) Launch the previously launched application

[Restore Defaults] ’ Apply

l

[ OK H Cancel ]

LOG OPL 1D

E
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The Debug views toolbars

The three debugging views — Debug view, Variables view, and Breakpoints view — become
active when the IDE starts executing a project. They remain active as long as execution is
in progress, including when a run is suspended. You can use the buttons in the toolbars of
each view to control execution.

1] = R ¥

Debug view toolbar

Mouseover these buttons to see a tooltip for them. From left to right:

¢

Remove All Terminated Launches - clears the window of runs that have completed or
have been terminated (only active if the previous runs are visible in the view).

Pause/Resume - a toggle button that pauses/continues the current run (only active if a
run is in progress).

Suspend - suspends the current run (only active if a run is in progress).

Terminate - terminate the current run (only active if a run is in progress, and remains
active if the run has been stopped using the Abort button on the execution toolbar).

Disconnect - terminates the connection between the debugger and the remote debug
target (only active if a run is in progress).

Step Into - when debugging, resumes the run and steps into the next method call at the
currently executing line of code (only active during debugging, with breakpoints set).

Step Over - when debugging, resumes the run and steps over the next method call at
the currently executing line of code without executing it (only active during debugging,
with breakpoints set).

Step Return - when debugging, resumes the run returns from a method that has been
stepped into (only active during debugging, with breakpoints set).

Drop to frame - when debugging, re-enters the selected stack frame in the Debug view
(not active in OPL).

Use Step Filters - when debugging, activates/deactivates preselected step filters that
have been set up for use in the Debug view (not active in OPL).

Menu - opens a View Management dialog box for setting preferences in Debug view.
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F i Preferences (Filtered) |:|@®

type fiter text] Ex  View Management

= Rur:;’DeI;:Jg o The Debug View can automatically open and close views based on selection. Choose in
iew Managemen which perspectives this feature should be enabled:

Perspectives:

[k OPL (defaul)

[¥]%5 Debug

[ Cvs Repository Exploring
&89 Team Synchronizing

[ Resource

Do not automatically open/close views which have been manually closed/opened.
The list of views that have been manually opened/closed is persisted between sessions.

’Restore Defaults” Apply ]

@ [ OK H Cancel ]

Note: You set breakpoints for debugging by double-clicking in the left margin of the editor.
Click a breakpoint to temporarily disable it; double-click to remove it.

i =
Variables view toolbar

Mouseover these buttons to see a tooltip for them. From left to right:

¢

Show Type Names - displays/hides type names for the elements in Variables view (not
active when columns are displayed).

Show Logical Structure - displays/hides type logical structures in Variables view.

Collapse All - collapses all expanded elements in the view (only active if the elements
have been expanded).

Menu - opens a Layout menu for setting display preferences in Variables view.
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¢
¢

Al =

* [)Vertical View Orientation

:[{ Horizontal View Orientation
:= Variables View Only

Minimize - minimizes the view.

Maximize - maximizes the view.

%R® = BES "

Breakpoints view toolbar

Mouseover these buttons to see a tooltip for them. From left to right:

¢

Remove Selected Breakpoints - delete the currently-selected breakpoints from the
view.

Remove All Breakpoints - delete all current breakpoints from the view.

Show Breakpoints Supported By Selected Target - displays/hides breakpoints
supported/not supported by the currently-selected debug target.

Go To File For Breakpoint - open the associated resource for the breakpoint, make it
active, and highlight the location of the breakpoint. (not active in OPL).

Skip All Breakpoints - mark all breakpoints in the current view as skipped.

Expand All - expands all collapsed elements in the view (only active if the elements have
been collapsed).

Collapse All - collapses all expanded elements in the view (only active if the elements
have been expanded).

Link With Debug View - updates Breakpoints view with information from Debug view.

Menu - opens a menu for setting preferences in Breakpoints view.

% Breakpoints & =H
%@ -~ Bo5
Group By r

oo Select Default Working Set...

Working Sets...

Note: Three other debugging views are shown in the Show View popup window —
Expressions view, Memory view, and Registers view. These are not active in OPL.
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The OPL Projects Navigator view toolbar presents the following sets of buttons.
= ‘; = = E

OPL Projects Navigator toolbar

Mouseover these buttons to see a tooltip for them. From left to right:

4 Collapse All - collapses all expanded elements in the view (only active if the elements
have been expanded).

4 Link open editors with content in the Navigator - when you have multiple files open
for editing, you can configure the OPL Projects Navigator view to automatically bring an
open file to the foreground (make its editor session the active editor).

4 Menu — clicking this button reveals a drop-down menu of commands that you can use
to create this view:

Iz OPL Projects &2 %% Debug ===

=2 config (A configuration problem, Consty 2 Customize View...
&2 nurses (Nurses Scheduling model, MIP) - -

=22 production (A simple production mode & Link Editor

4 Minimize - minimizes the view.

4 Maximize - maximizes the view.
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The Problem browser view toolbar

This toolbar allows you to perform functions on the problem being currently displayed in
Problem browser view.

w[F7 =0
Problem browser toolbar
Mouseover these buttons to see a tooltip for them. From left to right:
4 Hide Properties - hides the properties section of this view.
4 Sort - sorts the contents of the view.

4 Menu — clicking this button reveals a drop-down menu of commands that you can use
to filter this view:

~ =g wWriteln("Bye"):

= 7 Decision Variables

# Decision expressions
- Y Constraints

& Post-processing data

4 Minimize - minimizes the view.

4 Maximize - maximizes the view.
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The toolbar options available on the different tabs of the Output Area vary from tab to tab.
Some exist only on one tab, others exist on several different tabs.

Mouseover these toolbar buttons to see tooltips for them.

4 Clear View/Log/Console =¥ - on the Script log, Solutions, and Engine log tabs,
clears the current contents of the view.

—+|
4 Configure Filters 57 - on the Problems tab, allows you to set filter preferences.

4 Copy To Clipboard = - on the Conflicts, Relaxations, and Profiler tabs, copies the
current contents of the view to the Windows clipboard.

4 Customize Thresholds g on the Profiler tab, allows you to set threshold preferences.

4 Detailed memory format & _ on the Profiler tab, toggles the display to show more
details of memory usage.

4 Display Selected Console = on the Console tab, opens a view of the type selected
from the drop-down list in the Output Area.

¢ Maximize O - maximizes the view.

-
4 Menu — on the Problems tab, reveals a drop-down menu specific to the tab.
¢ Minimize ~ - minimizes the view.

4 Open Console [0 ™ _ on the Console tab, opens a view of the type selected from the
drop-down list in the Output Area.

4 Pin Console w on the Console tab, ensures that the current Console tab remains
on top (for example, if you had multiple Console tabs open)

¢ Remove All Terminated Launches % - on the Console tab, removes all terminated
launches from the view.

4 Remove Launch X _ on the Console tab, removes the current launch from the view.

4 Scroll Lock e _ on the Script log and Engine log tabs, stops the scrolling of output
to the window.

4 Show Console When Standard Error Changes - on the Console tab, displays the
tab when the process writes to standard error.

4 Show Console When Standard Out Changes &) on the Console tab, displays the
tab when the process writes to standard output.
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¢ Terminate ® _ on the Console tab, this button becomes red, and can be used to abort
the run.

IBM ILOG OPL IDE REFERENCE 53



54

B

M

I'LOG

o}

P

L

D

E

REFERENCE



The text editor

Describes the editing features available in the Editing Area, explains how to switch between
Editor windows and how to resize an Editor window, and provides keyboard shortcuts.

In this section

Editor features
Provides a table of the features available in the OPL IDE editor.

Switching between Editor windows
Explains how to edit several documents at once in the IDE, and switch between them.

Resizing an Editor window
Explains how to resize the editor window.

Keyboard shortcuts
Lists the keyboard shortcuts available to you in the OPL IDE.

Model Completion and Model Templates
Describes the features of the OPL IDE editor that provide assistance when completing your
OPL models.

Local History and its related features
How to track and compare different versions of your files as you edit them in the OPL IDE.

‘Compare With' features
How to compare files with each other and with Local History.
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'Replace With' features
How to compare files with each other and replace the contents from other versions of the
file in Local History.
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Editor features

The IDE editor features table lists the IDE Editor features.

IDE editor features
Editor feature name Description

Syntax coloring The syntax in model and data files is colored differently, according to its
type. The color scheme is customizable, see IDE Preferences.

Multiple levels of Undo and | You can undo and redo your modifications without any limit.
Redo

Automatic indentation Once an indentation block has been started, it continues on successive
lines. You can increase or decrease the indentation depth by setting the
Tabulation size (see IDE Preferences).

Bracket (or brace) matching | When typing ], } or ), the matching opening bracket is highlighted for 800
ms. In data files, < and > are also matched.

Margin symbols The Editor has a left margin that can contain symbols, such as:

4 the red box that indicates an error &

4 the blue circle that indicates a breakpoint |® in debugging mode

4 the blue circle with an arrow that indicates a breakpoint # in debugging
mode

4 the white arrow that indicates the current line = in debugging mode.

Note: You set breakpoints for debugging by double-clicking in
the left margin of the editor. Click a breakpoint to
temporarily disable it; double-click to remove it.

Reload prompt If you modify a file with an external editor, you are prompted to reload the
file as soon as the IDE Editor regains focus.

Customization You can set options to customize the Editor, see IDE Preferences.
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Switching between Editor windows

You open your model files, data files and settings files for editing by double-clicking on the

file in OPL Projects Navigator.

Multiple editors can be open in the Editing Area at once. You can switch back and forth
between the open views by clicking the tabs of the views that are visible in the Editing Area.

If so many edit views are open that all of their tabs cannot be displayed, a “more views” icon

>
2 becomes visible. Click it and a list of the other views appears:

= 3 o [[2) warehouseCplexFilter (2] warehouse. mod P = 0| 5= outline 2
L
2// Copyright (C) 1999-2008 by ILOG. -
3// L1l Bights Reserved scalahleWarehuuse.mod ity
4// Permission is expressly granted to use this solp:olscr:)t.mod res
5// course of developing applications that use IL = CETEEIEREED st
S [[Ewarehouse.mad o
- [[EwarehouseCplexFilters, mad houses
SFixed = 30;
SWarehouses = {Bonn, Bordeaux, London, Paris, Rome} ;

10Mk3tores = 10;

liCapacity = [1,4,2,1,3]:

12 S3upplyCost = [

13 [ 20, 24, 11, 25, 30 ],
14 [ 256, 27, 82, 83, 74 ],

Click any of the views in the popup list to view them.
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Resizing an Editor window

An Editor window may be minimized or maximized. By default, it is maximized. The buttons

=

on the right side of the menu bar enable you to minimize the window or restore it to
normal size.

To close an Editor window, click the X icon in the window's tab 3.

By double-clicking on the tab of the Editor window, you can temporarily expand it to the
size of the IDE frame, and thus use almost all the screen for editing. Double-click the tab
again to return it to its normal size.
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Keyboard shortcuts

Editor functions lists the commands available in the text editor of the IDE Editing Area.

Note: ¢ Ctrl = Control

4 Ctrl + X = Control and X key pressed
simultaneously

Editor functions

Action Visual Mode

Show shortcuts Ctrl + Shift + L

Next open edit window Ctrl + Shift + F6

Previous view Ctrl + Shift + F7

Save Ctrl +S

Save All Ctrl + Shift + S

Cut Ctrl + X or

Shift + Delete on selection

Copy Ctrl + C or Ctrl + Insert
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Action Visual Mode
on selection

Paste Ctrl +V, or Shift + Insert
Undo Ctrl+Z

Redo Ctrl +Y

Uppercase selected text Ctrl + Shift + X
Lowercase selected text Ctrl + Shift +Y

Next character (right) Right arrow key

Previous character (left)

Left arrow key

Next line (down)

Down arrow key

Previous line (up)

Up arrow key

Next screen (down)

Page Down key

Previous screen (up) Page Up key
Beginning of file Ctrl + Home
End of file Ctrl + End

Next word (right)

Ctrl + right arrow key

Previous word (left)

Ctrl + left arrow key

Beginning of line Home

End of line End

Delete character after cursor Delete
Delete character before cursor Backspace

Scroll down one line

Ctrl + down arrow key

Scroll up one line

Ctrl + up arrow key

Recenter on current line

Ctrl + L
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Action

Visual Mode

Mark the beginning of a selection

Click left mouse button and drag cursor, or use arrow
keys

Mark the end of a selection or extend a selection

Release left mouse button, or press Shift + left arrow
key, or

Shift + arrow keys, or Shift + Page keys, or Ctrl +
Shift + arrow keys, or drag mouse

Stop command in progress

Release selection

Select line Triple-click the line.
Select word Double-click the word.
Select all Ctrl + A or

quadruple-click

Switch edit windows

Keep Ctrl down and press Tab successively

Indent a region

Context menu command only

Unindent a region

Context menu command only

Indent at location

Context menu command only

Unindent at location

Context menu command only

Comment / Uncomment lines

Ctrl +Y (toggle)

Find Ctrl + F

Find Next Ctrl + K

Find Previous Ctrl + Shift + K
Find Incremental Next Ctrl +J

Find Incremental Previous Ctrl + Shift + J
Word Completion Alt +/

Join Lines Ctrl + Alt +J
Go to a specific line Ctrl + L
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Model Completion and Model Templates

Describes the features of the OPL IDE editor that provide assistance when completing your
OPL models.

In this section

Overview

Provides an overview of the Model Completion and Model Templates features in the OPL
IDE editor.

Model Completion
Describes how to use the Model Completion feature in the OPL IDE editor.

Model Templates
Describes how to use the Model Templates feature in the OPL IDE editor.
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Overview

Model Completion is a feature of the OPL IDE editor that allows it to prompt you during the
creation of an OPL model, and allows you to select OPL and OPL Script keywords and
functions from a context-sensitive list, and insert them into your model. You access this level
of code assistance by pressing Ctrl + space in the OPL IDE editor.

Another level of code assistance is available when 1) your model contains tuples, and 2) an
Outline is present for the model (that is, there are no syntax errors in the saved model). This
level of code assistance prompts you with variables and tuple component names from the
model Outline and is accessed using a dot syntax. That is, you access it by typing a single
period or dot (.) in the OPL editor.

Model Templates is a related feature of the OPL IDE editor that allows you to select longer
snippets of code, along with placeholders for required variables, from a context-sensitive
list, and insert them into your model. As with Model Completion, you access this by pressing
Ctrl + space in the OPL IDE editor.

The elements available (displayed in the popup window) for Model Completion are supplied
with OPL. The elements available for Model Outline Completion are supplied by your OPL
model.

With regard to templates, a number of predefined templates are supplied with OPL, but you
can edit them or add your own, as you see fit.

All of these features are discussed in the following sections.
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Model Completion

The Model Completion feature of the OPL IDE editor affords many code assistance benefits
to you as you write your OPL models.

¢

With one keystroke (Ctrl + space), you can switch between normal code entry and a
popup window that prompts you with OPL and OPL Script keywords and functions to
insert into your model.

Using the dot (.) syntax, you can also display a popup window that prompts you with
variables and tuple component names from your model Outline.

The list of keywords and functions is context sensitive in that it can detect whether you
are writing a CPLEX® or CP Optmizer model, and prompt you only with the appropriate
code elements. It can also detect whether you are entering OPL code or OPL Script code,
and display an appropriate list of code elements.

Before or after opening the Model Completion popup window by pressing Ctrl + space,
typing the first character or characters of the keyword or function you are searching
narrows the display in the popup window to only those that match what you type.

Selecting keywords and functions from a predefined list reduces typing. It can also help
you to avoid spelling or typing errors, and ensures that entries are made with the proper
capitalization (for example, al1Different as opposed to Al1Different or alldifferent).

If you are searching for a keyword or function that you haven't used for a while, you can
search the list to jog your memory.

Working with Model Completion

Model Completion can be invoked at any time in the OPL IDE editor while creating or editing
an OPL model.

1. To display the Model Completion popup window, press Ctrl + space.

The popup window will open, displaying entries that are appropriate for the context.
For example:
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[E *new.mod &2 =8
1j*********************************************
2 * OPL 6.2 Model

* Buthor: <user>

* Creation Date: Mar 3, 2009 at 12:55:06 BPM
*********************************************{

[y I S R VR

7int Fixed = ...:

8{string} Warehouses = ...;

9int NbStores = ;
10range Stores = 0..NbStores-1;
1lint Capacity[Warehouses] = ...;
12int SupplyCost[Stores] [Warehouses] = ...;
13dvar boolean Open[Warehouses];
l4dvar boolean Supplyl[Stores] [Warehouses];
15
16
abs - function rs
all - keyword
alDifferent - function
alMinDistance - function
allowedAssignments - function
alternative - function
alwaysConstant - function
alwaysEqual - function
abwaysIn - function
alwaysNoState - function
and - keyword
append - function I

S - - -

2. To filter the display, type one or more characters of the keyword or function you
are searching for, before or after pressing Ctrl + space. For example, here the user
types the letter m.
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[Z] *new.mod &2 =0

1j*********************************************

2 *¥ OPL 6.2 Model
* huthor: <user>

* Creation Date: Mar 3, 2009 at 12:55:06 BPM
*********************************************{

[y I S R VR

7int Fixed = ...:
8{string} Warehouses = ...;
9int NbStores = ;
10range Stores = 0..NbStores-1;
1lint Capacity[Warehouses] = ...;
12int SupplyCost[Stores] [Warehouses] = ...;
13dvar boolean Open[Warehouses];
l4dvar boolean Supplyl[Stores] [Warehouses];
15
@léem
main - keyword
Main block - template
matchAt - function
max - keyword
maximize - keyword
maxint - keyword
maxl - function
min - keyword
minimize - keyword
minl - function
mod - keyword

LR I O R O I R

See the Examples section below for more suggestions on ways to use this feature.

. To insert the selection, double-click it or select it and press Enter. In this example,
the user has selected the minimize keyword, and it is inserted into the editor at the

cursor position.
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[E *new.mod &2 =0

‘_f********************************************* n

2 * OPL 6.2 Model

3 * RAuthor: <user>

4 * Creation Date: Mar 3, 2009 at 12:55:06 PM

5 *********************************************{
Jint Fixed = ...;

8{string} Warehouses = ...;
%int NbStores = ;

10range Stores = 0..NbStores-1;

1lint Capacity[Warehouses] = ...;

12int SupplyCost[Stores] [Warehouses] = ...;

13dvar boolean Open[Warehouses];

l4dvar boolean Supplyl[Stores] [Warehouses];

15

@léminimize] =

Note that the red X symbol appears in the left margin of the editor at this point,
because minimize has required arguments that have not yet been supplied.

4. To use the dot sequence method, type a single period or dot (.) in the OPL editor.

ILOG

Note: This level of code assistance is available to you only if 1) your model
contains tuples, and 2) a validated Outline exists for your model.

For example, in the screenshot below the user has typed cplex. (the cplex keyword
followed by a single period or dot) in the model file for the nurses example, which
contains tuples. The resulting popup window displays a list of tuples and tuple
components taken from the nurses.mod Outline, any of which can be inserted.
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[E *nurses.mod

18 key
1% key
20 key
21 key
22 int
23 int
241}

25

29}
30

34}

@ 35cplex.
36//tupl
37// 5
38// i
39// i
40//}

41
4Z2tuple
43 key
@ 44 key
3

: Conflicts| & Re

&3

17tuple shift {

string departmentName;
string day:s

int startTime;

int endTime;
minRequirement;
maxRequirement;

Zétuple nurseCouple {
27 nurse Nursel;
28 nurse Nursez2;

3ltuple departmentIncompat {
32 nurse Nurse;
33 string department;

4daday - tuple component (string)
Aadepartment - tuple component (string)
AdadepartmentName - tuple component (string)

w endTime - tuple component (int)

i maxRequirement - tuple component (int)

w minRequirement - tuple component (int)
Aaname - tuple component (string)

w number - tuple component (int)

< » Nurse - tuple component (<!name:string,senior
<> Nursel - tuple component (<!name:string,senic
<> Nurse2 - tuple component (<!name:string,senic

<_ 111 | >

[ >

W

|«

The user could continue to filter the list by typing additional characters after the cplex.
entry. For example, typing cplex.d filters the list to show only those tuple components
in the model that start with the letter d.
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[E] *nurses.mod &2 =0

17tuple shift { -
) key string departmentName;

key string day:s

key int startTime;

key int endTime;

int minRequirement;

int maxRequirement; =

-

[—

tuple nurseCouple {
nurse Nursel;
nurse Nursez;

=] Oy LN o Lo RO O D O

[—

tuple departmentIncompat {
nurse Nurse;
string department;

[—

cplex.d

//tupl 4aday - tuple component (string)

’/ 5 dadepartment - tuple component (string)

/7 i | 4adepartmentName - tuple component (string)
/

/

S e AT Y= R e I i R U B

/i
/}

tuple

[1=SY <N T Y - A R T I 15 I R T R S T R R I TS T I A T T T A I T T R S R
3

m

e

(1= TR e R S e I Ve R w'e |

@
g
)]
[«

< b

t Confiicts| 2. Reli S | 2

You can continue in this fashion as you write your model, pressing Ctrl + space or a
single period or dot (.) at any point for code assistance while writing your model. See
the Examples section below for more suggestions on ways to use these features.

Examples
Some additional examples of ways you can use Model Completion are suggested below:

4 After defining a tuple, you want to insert one of its components after a sum keyword. In
this example, the user has typed sum.
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(@ *temp.mod 7 =0

l!f***************i*************************i***

2 * OPL 6.2 Model
3 * Ruthor: <user>
4 * Creation Date: Feb 9, 2009 at 4:11:14 PM
5 ************i*******i**************i*******i*}'
6{string} Weekdays = ...;
Ttuple nurse {
8 key string name;
9 int seniority;

10 int qualification;

11 int payRate;

12}

13

014 sum.

Aaname - tuple component (string)

w payRate - tuple component (int)

w qualfication - tuple component (int)
w seniority - tuple component (int)

¢ In this example, the user has typed thisOplModel.
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* i =08

25plan Plan[p in Products] [t in Periods] = Am
56 <Insidel[p,t],0utside([p,t],Inv[p,t]>; ' B
57
S58main
59 thisoplModel .|
60 £l Capacity - float[Resources) N
@6l wvar produce = [H Consumption - float[Resources][Products]
62 wvar capFlour B ctCapacity - constraint ctCapacity[Resources][F
63 H ctDemand - constraint ctDemand[Products][Pe| —
64 var best: g ctinventory - constraint ctinventory[Products]
- _ Demand - float[Products][Periods]
,DE ver curs —_In B Inside - dvar float+[Products][Periods] ==
66 wvar ofile =1 9ygdecost - float/Products] 1
67 while ( 1} { Hiny - dvar float+[Products][range]
68 best = curr g mvcCost - float[Products]
69 E Inventory - float[ Products] v
70 writeln("So| ¢ | m ] 3 |T
71 if ( cplex.soivels T 1 E—

4 In this example, in a scripting context, the user has typed cplex.cl

* j =0
55plan Plan[p in Products] [t 1n Periods] = ~|
56 <Inside[p,t],0utside([p,t],Inv[p,t]l>; D |
57

S58main {

5% thisOplModel.generate();

6l0cplex.cl

61 wvar  dearModel() - method

62 var | diques - property "1:

63 docktype - property

64 wvar

65 wvar

66 wvar rod main.t
67 whil

68 be

69

70 Wwr Flour) ,

71 if

72 CTUrT = CPlexX.geLun [ vaitue )

If the user were to type an additional o to limit the list to clocktype and press Enter,
what would be inserted into the editor would be cplex.clocktype.
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Model Templates

The Model Templates feature of the OPL IDE editor affords additional benefits to Model
Completion.

¢

Templates (snippets of code), either predefined and supplied with OPL or created by you,
can be selected from a list and inserted in their entirety.

They can provide an easy way to insert a complete structure, including placeholders for
variables that can then be replaced with the variables by tabbing between them and
typing or using the Dot (.) syntax to access variables and other elements from your model.

Templates can be context sensitive, allowing different completions for different parts of
the edited file. For example, entering OPL code vs. entering OPL Script code.

Templates can be simple constructions, such as:

using ${engine}

They can be more complex, with line feeds, for example:

execute ${name} {

}

They can include dvar arrays inside the model (the number of dimensions being

automatically correct). For example:

x[${1}1[${3}]

A number of useful templates are supplied with OPL, but you can add your own as you
find uses for them.

All templates can be edited using the OPL Preferences editor. New templates can be
easily created, based on code that is frequently reused in your work.

Working with Model Templates

Model Templates can be selected from the Model Completion popup window any time it is
open.

1. To display the Model Completion popup window, press Ctrl + space.

The popup window will open, displaying entries that are appropriate for the context
of your current cursor location in the file.

2. To filter the display, type one or more characters of the keyword or function you

are searching for, before or after pressing Ctrl + space. For example, here the user
has typed the letters su and then selected the template Subject to block.
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* OPL 6.2 Model
* Ruthor: <user>

* Creation Date: Mar 3, 2009 at 12:55:0& FM
*****'l'****'!**i'**************i**!*i**t********/

3} REa N R FE R o ]

“6int Fixed = ...;
7{string} Warehouses = ...;
8int NbStores = ...;
Srange Stores = 0..NbStores-1;
10int Capacity[Warehouses] = ...;
1lint SupplyCost[Stores][Warehouses] = ...;
l2dwar boolean Open[Warehouses]:;
13dvar boolean Supply[Stores] [Warehouses];
14
15minimize
1é sum( w in Warehouses )
17 Fixed * Open[w] +
18 sum( w in Warehouses , 5 1n Stores )
19 SupplyCost[s][w] * Supplyls]wl;

= ET
]

2= Outline 52

-8 Errors

El ot Internal data (1)

. <> Stores : range
o6 External data (5)
[ Capacity : int[wa
w Fixed :int

w NbStores : int

£ SupplyCost : int[<
¢+ Warehouses : {st
-2 Decision variables (2)
B open : dvar book
£ Supply : dvar boc

B21su
< subject to - keyword subject to {
[ Subject to block - template }
< sum - keyword
B supply - model element (dvar boolean[Stores][Wat
B SupplyCost - model element (int[Stores][Warehous
= Conflicts
< | >

Note that when you select a template in the Model Completion popup window a preview
window is displayed to the right that allows you to see the contents of the template

before you select it.

To insert the template, double-click it or select it and press Enter. In this example,
the user has selected the Subject to block template, and it is inserted into the editor

at the cursor position:
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[E] *new.mod 2 = H

1j*********************************************

2 * OPL 6.2 Model

3 * Buthor: <user>

4 * Creation Date: Mar 3, 2009 at 12:55:06 PM

5 *********************************************{
“6int Fixzed = ...;

7{string} Warehouses = ...;

8int NbStores = ...;

Srange Stores = 0..NbStores-1;

10int Capacity([Warehouses] = ...;

11lint SupplyCost[Stores] [Warehouses] = ...;

12dvar boolean Open[Warehouses];

13dvar boolean Supply[Stores] [Warehouses];

14

15minimize

16 sum( w in Warehouses )

17 Fixed * Open[w] +

sum( w in Warehouses , s in Stores )
SupplyCost[s][w]l * Supply[s][wl;

oo

[

ubject to I

o B B =
[ =
-

|

4. If the template contains variables, your cursor position is automatically shifted
after insertion to highlight the first variable, so that you can replace the placeholder
variable with the real one.

Jexecute {
] war = new IloOplModelSource ("mod file”):

If the template code contains multiple variables, you can navigate to them by pressing
the Tab key.

You can continue in this fashion as you write your model, pressing Ctrl + space to see a
list of possible keywords, functions, and templates at any point.
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Editing or creating Model Templates

Model Templates can be edited or created using the OPL Preferences editor. A number of
templates are supplied with OPL, but you can edit them to suit your purposes, or create
your own.

1. To open the OPL Preferences window, select Window > Preferences from the
main menu.

The Preferences window is displayed.

2. To display the Templates editor, in the left panel, expand the OPL item and select
Templates.

Details for the Templates are displayed:

Preferences

Templates

General
Help

Create, edit or remove templates:

Instal/Update Name Context Description Auto Insert New...
= OPL [¥] iconstraintsblock ~ Model Constraints block :
Colors datacomment Data comment Comment for created data fies on
Console executeblock Model Execute block
Templates forloop Script For loop
Run/Debug mainblock Model Main block
Team modelcomment  Model comment Comment for created model fles on
newdata New data Newly created Data file on
newmode! New model Newly created Model fie on
subjecttoblock  Model Subject to block
usingcp Model Using CP engine
usingcplex Model Using CPLEX engine
Preview:

[Re.s‘toreDefaultsH Apply ]

@ OK Cancel

3. To edit an existing template, select it and press the Edit button.
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“b Edit Template |:|@®

Name: executeblock | Context: |0pl_complet‘ron_context - ||:| Automatically insert

Description: | Execute block |

Pattern: execute ${name} {

Insert Variable...

@ oK l ’ Cancel

In the example above, the user is editing the Execute block template. (Additional
instructions about the controls on this window are contained in the following steps on
creating a new template.)

Note: These screenshots show a sample of templates, not necessarily the full
set shipped with OPL.

Note that not all of the templates shown will display in the Model Completion
popup window. The reason for this is that some of the default templates
are used for other purposes in OPL, such as inserting default headings
when you create a new data or model file. For example, the following
screenshot shows the datacomment template selected, with its content
in the Preview area:
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[ Preferences |;

type fiter text T & - -
General Create, edit or remove templates:
Help
InstalfUpdate Name Context Description Auto Insert New...
[=-OPL constraintsblock  Model Constraints block =
PRSI :ccomment bt comment " Corment o cested otz s —|—on ]
Console Model Execute block
Templates Script For loop
Run/Debug Model Main block
Team Model comment Comment for created model files on
New data Newly created Data fie on
New model Newly created Model fie on
Model Subject to block
Model Using CP engine
isingcplex Model Using CPLEX engine Export...

Preview:
/*********************************************
* ${opl name} ${opl version} Data

* Buthor: S{user}

* Creation Date: ${date} at S{time}
iiikikikiiiiiikikikiiiiiikikikiiiiiikikikiiii/

[ >

-
Restore Defaults Apply

If you edit this template (by clicking the Edit button), you can see that it
has been defined using the Automatically insert option, and that the
template content contains several variables, which are read from system
or OPL variables and filled in when the user creates a new data file.

3 i Edit Template

Name: ‘ datacommen | Context: |dataoomment_context

v | Automatically insert

Description: ‘ ICodeTemplates.datacomment!

Pattern:
* ¢{opl_name} ${opl_version} Data
* puthor: ${user}

* Creation Date: ${date} at ${time}

[rERRRRRR Rk R Rk R Rk Rk

drkikkkokkkipiiikoiibik koo kRkkloRR |

Insert Variable...

OK H Cancel ]

All templates supplied with OPL can be edited, so if you want to change
the headings in the datacomment or modelcomment templates to comply

with your company's standards, you can.

4. To create a new template, click the New button to display the New Template window:
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- i New Template

Name: |:| Context: |newmode|_c0ntext w | Automatically insert
Description: | |

Pattern:

Insert Variable...

@ Cancel

Once the New Template window is open, use the following steps to create a new
template of your own:

¢
¢

Type a name for your template in the Name field.

Type a context for your template in the Context field. Available context types are:.
® opl_completion_context — used when creating OPL code templates

® script_completion_context — used when creating OPL Script code templates
In most cases, you will not use the Automatically insert checkbox. This is used
when creating templates that are automatically inserted into new files as they are
created, such as the supplied datacomment and modelcomment templates.
Type a description for your template in the Description field.

Type the code for your template in the Pattern field:

® Type the code as you would normally, in the editor itself.

® To insert line breaks, press Enter.

® To insert OPL or system variables into your code (such as User name, Current

date, etc.), click the Insert Variable button and double-click the variable or
variables you want to insert.
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“| Edit Template

Name: executeblock | Context: |0p|_c0mplet'ron_c0ntext w | [] Automatically insert

Description: | Execute block |

Pattern:  |execute ${name} {
date - Current date
dollar - The dollar symbol
opl_name - Language name
opl_version - Language version
time - Current time
user - User name
year - Current year

k

@ OK ] l Cancel

4 When you have finished entering your template, press OK to save it and return to
the OPL Preferences window.

. To export a template in XML format (for example, for sharing with other OPL

developers), select the template and click the Export button.

In the popup window, choose a directory for the exported XML, enter a File name,
and click the Save button.

To import a template in XML format (for example, when receiving a template
shared by another OPL developer), click the Import button.

In the popup window, navigate to the directory containing the exported XML, select
the template you want to import, and click the Open button.
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Local History and its related features
OPL provides a limited form of version control called Local History that allows you to track
and compare different versions of your files as you edit them over the life span of a project.

For example, if you edit the same model file several times, all versions of the file are still
available to you. You can use the Compare With and Replace With commands to compare
different versions of a file or revert to previous versions of a file or its contents.

Each of these features is described in the following sections
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‘Compare With' features

Compare With Each Other

To compare two files in the same project with each other:

1. In the OPL Projects Navigator, highlight the two files you want to compare and
right-click to display a context menu and choose Compare With>Each Other from
that menu.

2. The files are opened in the Editing Area in a special view that allows you to view them
side by side, with the differences between the two files highlighted:

@ OPL Projects &40 ﬁFDebug =08 éﬁ Compate ('scalablewarehouse.mod - 'warehouss, mod) &3 =08
== [[Z] Text Compare & [ B < | M 42 B
] -
= = warehouse (4 warehouse location mode & warehouse/scalablewarehouse. mod warehousejwarehouse. mod

=2 Run Configurations

QVI The scalable warshouse exsa Sint Fixed = ...; )
&3 @ Basic Configuration (d=fault] . :
= @ Configuration2 104/ =0 that the search is long 10{string} Warehouses = ...;
=0 i " 114/ The resulting size is great llint NbStores = ...}
ilker scri
= @ Sealabl dpt 12/f Therefore, you need a valic l2range Stores = 0..MhStores
calable data
B sl | " 13// See the Licensing Schewe o liint Capacicy[Warehouses] =
olution pool scri
B) scabiw ph " g i4int Fixed - 10; 14int SupplyCost[Stores] [War
= sclaa IE ar: m;se'mu 15int MhWarehouses = 50; 15dwvar hoolean Open[Warehous|
SORADECTE Mo 16int NhStores = 200; l6dvar boolean Supply[Storesz
%] warehouse.mod e 17
houseCplexFikers.mod
@wara st presiers. ma 1Bassert | HbS3tores > NbhWarehous: 18
[7] warehouse_10.dat b " "
¢ 5 13 1ominimize
20range Warehouses = 1..Nhlareh 20 sum| w in Warehouses )
fﬂ‘jProbIa o8 6= yariabl | ¥ Breakp =0 Zlrange Stores = l..MbStore: z1 Fixed * Openf[w] +
Y la =4 22int Capacity[w in Warehouses] 22 sum| w in Warehouses , =
L 23 NbStores div NbWarehouses + 23 SupplyCost[s] [w] * 3ur
¥illza w3 [ HhStores div NhlWareho 24
Mame Value 25int SupplyCost[s in Stores][w 25
26 14+ { (5410 * w ) s 100 @ ZEsubject taof
27dwar int Open[Warehouses] in | 27 foralli = in Ztores |
chdwvar float Supply[Stores] [Uare 28 ctEachitoreHasOnellaret
22dexpr int TotalFixedCost = sw 29 sum( w in Warehouse
Property alue < > < IS

Compare With Local History
To compare a file with another version of itself in Local History:

1. In the OPL Projects Navigator, highlight the file you want to compare to its own Local
History versions and right-click to display a context menu. Then choose Compare
With>Local History from that menu.

2. In the Output Area of the OPL IDE, a list appears of the different versions of this file
in Local History:
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warehouse mod

Revision Time
E 3/26,/09 5:21 PM
H 3fz6/09 5:21 PM
B 3/25/09 4:55 PM

{2 probl |E scripti [E= solutio |52 Conflic | & Relaxa | %% Engine | 8 Statisti |54, Profiler | 5 History 22 =08

wiritable Insert 24

& B o 2 B

¥

. 00:00:00:00

Double-click on the version of the file that you want to compare to the current version.

The files are opened in the Editing Area in a special view that allows you to view them
side by side, with the differences between the two files highlighted:

50 Compare warehouse,mod Current and Local Revision 23

Text Compare

Local: warehouse, mod

22z  zuml w in Warehouses , s in S
23 SupplyCost[s] [w] * Supply[s
Z4

ZEsubject tof
26 forall( = in Stores )

27 ctEachitoreHasOneTMarehouse:
25 sun| w in Warehouses |
29 Supply[s] [w] == 1:

30 forall( w in Warehouses, s ir
31 ctlUseOpenlarehouses:

32 Supply[s] [w] <= Cpen[w]:
33 forall( w in Warehouses )

34 ctMaxTseOfWarehouse:

35 sun| 3 in Stores )

36 Supply[s] [w] <= Capacit
3T

=]

39{int} Storescof[w in Warshouses]
d0execure DISPLAY RESULTS{
41 writeln("Open=",0Open);
4z writeln|"Ztoresof=",5torescf)
43+
44

< >

IBM I1LOG OFP

=0
|
Local history: warehouse. .. Mar 26, 2009 5:21:24 PM
23 SupplyCost[s] [w] * Supp|
Z4
_ ]z |
Zzesubject tof
27 foralli s in S3tores )
=] ctEachitoreHasOneWareho
=] sum| w in Warehouses
30 Supply[s] [w] == 1:
31 forall| w in Warehouses,
3z ctUseCpenWarehouses:
33 Supply[=s] [w] <= Open[
34 foralli w in Warehouses )
35 ctMaxUseQfWarehouse: o
36 sum| 5 in Stores |
37 Supply[s] [w] <= Cap
35}
39
40{int} Storesof[w in Warshou
dlexecute DISPLAY RESULTS{
42 writeln("Open=",Open):
43 writeln("Storesof=",63tore
44}
45 ~
4 >
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Replace With Local History

To replace a file with a selected version of itself from Local History:

1.

I'LOG

In the OPL Projects Navigator, highlight the file you want to revert to one of its Local
History versions and right-click to display a context menu. Then choose Replace
With>Local History from that menu.

A popup window appears in which you can view the different versions of this file in
Local History:

Jwarehouse/scalableWarehouse.mod

Revision Time
B 1/30/08 3:03 PM
B 9/24/07 6:12 PM

. Double-click on the version of the file that you want to compare to the current version

and use as a candidate for replacement.

The files are opened in a special view that allows you to view them side by side, with
the differences between the two files highlighted:
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=" Compare

Jwarshousefwarehouse mod = | B
Revision Time
E sfe6/095:21 PM
E 3/25/09 4:55 PM
Text Compare bt ST
[[Z] workspace File B Local History (3f26{09 521 PM)
23 SupplyCost[s] [w] * Supply([s] [ 23 SupplvyCost[s] [w] * Supply| A
24 24
ZEsubject tof zZ5int
26  forall{ = in 3tores | zosubject tof
7 ctEach3toreHasOneWarehouse: 27 forall{ = in 3tores |
5 sum| w in Warehouses ) 5 ctEachitoreHasOneWarehousze
29 Supply[s] [w] == 1: 29 sun| w o in  Warehouses |
30 forall( w in Warehouses, = in 3 30 Supply[s] [w] == 1:
31 ctUselpenliarehouses: 31 forall{ w in Warehouses, =5 1
32 Supply[s] [w] <= Openlw]:; 32 ctUselpenarehouses:
33 forall{ w in Warehouses | 33 Supply[=s] [w] <= Openl[w];
34 ctMaxUselfTarehouse: 34 forall| w in Warehouses | hil
< > < >
@ [ Replace ] [ Cancel ]

You can use the icons that appear on the right of the lower window to move to the
next and previous differences in the files, and thus determine whether you want to
replace the contents of the current file with the contents of the version you are
comparing it to.

Replace With Previous Version
To replace a file with its previous version in Local History:

1. In the OPL Projects Navigator, highlight the file you want to revert to its previous
version and right-click to display a context menu. Choose Replace With>Previous
Version from that menu.

2. The file is automatically replaced with the version of the file from Local History that
immediately precedes it. This creates a new version in Local History.
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Menu commands and equivalent toolbar

Lists the available OPL commands menu by menu.

In this section

General description
Provides an overview of the menu commands in the OPL IDE.

File menu
Describes the OPL options available on the File menu in the IDE.

Edit menu
Describes the OPL options available on the Edit menu in the IDE.

Navigate menu

Describes the OPL options available on the Navigate menu in the IDE.

Run menu
Describes the OPL options available on the Run menu in the IDE.

Window menu
Describes the OPL options available on the Window menu in the IDE.

Help menu
Describes the OPL options available on the Help menu in the IDE.

buttons
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General description

Use the menus in the menu bar to choose commands, such as File>Save, and to display
dialog boxes to perform various tasks.

Certain menu commands have their own buttons in one of the toolbars just below the menu
bar (the button label in the tooltip may be slightly different from the command name) or on
the toolbar of a specific view.

Some menu commands have a keyboard shortcut, indicated in the right-hand column of the
menu. For example, Dynamic Help has the shortcut F1, which means that you can obtain
help on an OPL keyword in the Editor by selecting the keyword and then either clicking the
item Help>Dynamic Help or pressing the key F1.

Many of the menu commands are standard or self-explanatory. The following sections contain
tables that list menu commands and, when available, equivalent toolbar buttons and keyboard
shortcuts, and provide a description of each command.
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File menu

The OPL commands of the File menu are listed below. Some menu items may also have
toolbar buttons or keyboard shortcuts associated with them.

File menu commands

Command |Submenu Shortcut Description
Commands, if
any
File
New OPL Project Displays a submenu to specify a model, project, data,
. settings file, or other OPL resource.
Project
If you choose OPL Project, the IDE opens the New
Run ; .
] . Project dialog box.
Configuration
If you choose Example, the IDE opens the New
Model Example wizard.
Data If you choose other items, the IDE displays a dialog
Settings box or wizard appropriate to each type.
Folder
File
Untitled Text File
Example
Other
Import Example If you choose Example, the IDE opens the New
e Example wizard.
Existing OPL 6.x
projects Displays a submenu to specify which type of project
. you want to import:
Migrate OPL 5.x
projects If you choose Existing OPL 6.x projects, opens the
Import Projects dialog box. This is for opening
projects created in OPL 6.x.
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Command |Submenu Shortcut Description
Commands, if
any
If you choose Migrate OPL 5.x projects, the IDE
opens the Import OPL 5.x Projects dialog box. This
is for migrating projects created in OPL 5.0 or higher.

Copy Files to Opens a dialog box so that you can search for files

Project to import and insert into existing projects in the OPL
Projects Navigator.

Open File in Opens an Open File dialog box requesting the file

Editor name you want to open in the Editing Area.

Close Ctrl+W Closes the active file in the Editing Area. If the file is
unsaved, you are prompted to save.

Close All Ctrl+Shift+W | Closes all of the active files in the Editing Area. If the
files are unsaved, you are prompted to save.

Save Ctrl+S Saves the current file in the Editing Area with its
current name and at the current location. Note that
executing a run configuration automatically saves its
files.

Save As Saves the current edited file with a new name and/or
location.

Save All Ctrl+Shift+S | Saves all the files in the Editing Area with their
current names and at the current location.

Print Ctrl+P Prints the current document.

Exit Exits OPL Studio and prompts you to save any

unsaved project.
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Edit menu

The OPL commands of the Edit menu are listed below. Some menu items may also have
toolbar buttons or keyboard shortcuts associated with them.

Edit menu commands

Command

Submenu
Commands,
if any

Shortcut

Description

Edit

Many items in this menu are inactive unless a document
is being edited in the Editing Area.

Undo

Ctrl+z

Undoes the last action in the current Editing Area
(unlimited).

Redo

Ctrl+Y

Redoes the previously undone action in the current
Editing Area (unlimited).

Cut

Ctrl+X

Removes the selected text and copies it to the clipboard,
SO you can paste it elsewhere.

Copy

Ctrl+C

Copies the selected text from the Editing Area or Output
Area to the clipboard, so you can paste it elsewhere.

Paste

Ctrl+Vv

Pastes from the clipboard to the current Editing Area.

Delete

Delete

Deletes the currently-selected object.

Find/Replace

Ctrl+F

Displays the Find dialog for specifying search criteria.
Also allows you to replace specified strings.

Find Next

CtrI+K

Finds the next occurrence of the text displayed in the
Find dialog.

Find Previous

Ctrl+Shift+K

Finds the previous occurrence of the text displayed in
the Find dialog.

Incremental
Find Next

Ctrl+J

Finds the incremental next occurrence of text that you
type.

For example, press Ctrl+J and start to type dvar, and
you find the next occurrence of the string as you type.

While in this mode, the up and down cursor keys can
be used to navigate between matches, and the search
can be canceled by pressing the left or right cursor keys,
the Enter key, or the Esc key.

I B M
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Command

Submenu
Commands,
if any

Shortcut

Description

This text is added in the background to the Find dialog,
which can be displayed by pressing Ctrl+F.

Incremental
Find Previous

Ctrl+Shift+J

Finds the incremental previous occurrence of text that
you type.

For example, press Ctrl+Shift+J and start to type dvar,
and you find the previous occurrence of the string as
you type.

While in this mode, the up and down cursor keys can
be used to navigate between matches, and the search
can be canceled by pressing the left or right cursor keys,
the Enter key, or the Esc key.

This text is added in the background to the Find dialog,
which can be displayed by pressing Ctrl+F.

Toggle
Comment

Ctrl+/

Transforms the line the cursor is current in to comments,
using the // delimiter. Or, if the line has been previously
commented, deletes the comment delimiter.

This works only in model files at present.

You can also add comments manually using /* and */
as opening and closing delimiters. However, in this case,
using the Toggle Comment command to remove the
comments is ineffective.

Word
Completion

Alt+/

Searches upward for a similar string in the same file and
completes with the first string that matches the same
beginning letters. The search begins upward at the left
of the current cursor position.
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Navigate menu

The OPL commands of the Navigate menu are listed below. Some menu items may also have
toolbar buttons or keyboard shortcuts associated with them.

Navigate menu commands

Command | Submenu Commands, | Shortcut | Description
if any
Navigate
Go to Line Ctrl+L Displays the Go To dialog box for specifying a
line where the cursor should be placed in the
Editing Area.
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Run menu
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The OPL commands of the Run menu are listed below. Some menu items may also have
toolbar buttons or keyboard shortcuts associated with them.

Run menu commands

Command

Submenu
Commands, if
any

Shortcut

Description

Run

Run

Ctrl+F11

Submits the last-executed run configuration for
execution. After you click Run, the Pause button
becomes available, as well as other buttons of the
execution toolbar in certain cases.

You can click the arrow next to the button and
select the file to debug from the contextual menu.

Note that executing a run configuration
automatically saves its files.

Debug

F11

Starts the execution of the active run configuration
and stops the solving engine at each breakpoint.

You can click the arrow next to the button and
select the file to debug from the contextual menu.

Browse

Builds or rebuilds the model tree of the data
structures defined in the active model or project to
allow browsing the project in the Problem browser
without solving it.
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Command

Submenu
Commands, if
any

Shortcut

Description

You can click the arrow next to the button and
select the file to browse from the contextual menu.

Run History <list of recently-run Displays a selectable list of recently run or
run configurations debugged files.
Run As <list of user-defined Displays a selectable list of user-defined run
run configurations> configurations.
Open Run Opens a dialog to define a list of run configurations
Dialog to run in standard run mode.

Debug History

<list of recently-run
run configurations

Displays a selectable list of recently run or
debugged files.

Debug As <list of user-defined Displays a selectable list of user-defined run

run configurations> configurations.
Open Debug Opens a dialog to define a list of run configurations
Dialog to run in debug mode.

Browse History

<list of recently-run
run configurations

Displays a selectable list of recently run or
debugged files.

Browse As <list of user-defined Displays a selectable list of user-defined run
run configurations> configurations.
Browse Opens a dialog to define a list of run configurations

Configurations

to run in browse mode.

Export external
data

Only active after a run configuration has been
executed and completed. Opens a dialog to choose
a filename and a location for the exported external
data.

Export internal
data

Only active after a run configuration has been
executed and completed. Opens a dialog to choose
a filename and a location for the exported internal
data.

External Tools

Run As

Open External
Tools Dialog

Organize Favorites

Run As displays a selectable list of user-defined
run configurations.

Opens a dialog to define a list of run configurations
to run in the background in the Script log tab.
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Command

Submenu
Commands, if
any

Shortcut

Description

Opens a dialog to organize the predefined run
configurations.
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Window menu

The OPL commands of the Window menu are listed below. Some menu items may also have
toolbar buttons or keyboard shortcuts associated with them.

Window menu: commands and equivalent buttons

Command

Submenu Commands, if any

Shortcut

Description

Window

Show View

Conflicts

Engine log

OPL Projects
Problem browser
Profiler
Relaxations
Script log
Solutions
Statistics

Other

Choosing one of the view names in the
list displays that view in the OPL IDE.

Choosing Other displays a dialog of
additional views.

Preferences

Opens the Preferences dialog.
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Help menu
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The OPL commands of the Help menu are listed below. Some menu items may also have
toolbar buttons or keyboard shortcuts associated with them.

Help menu: commands and equivalent buttons

Command Submenu Shortcut | Description
Commands,
if any
Help
Welcome Display the Welcome window in the OPL IDE.
Help Contents Launch the documentation in its own viewer.
Dynamic Help F1 Display the Help window in the OPL IDE. If a
keyword is selected, display help for that
keyword.
Key Assist Ctrl+Shift+L | Display a popup list of keyboard shortcuts.
About IBM ILOG OPL Displays a window that indicates the version of
IDE OPL and the products used by this version of
IBM ILOG OPL. Also contains copyright
information.
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Right-click context menu commands

Describes the OPL commands available on context menus when you right-click a project,
model, data, settings file, or a run configuration, and when you right-click in the Problem
browser or in the Output Area.

In this section

For projects, models, and data
Describes the right-click menus available for projects, models, data, settings in the OPL
Projects Navigator.

For run configurations
Summarizes the right-click OPL commands available from run configurations.

In the Output Area
Describes the right-click OPL commands available from the tabs of the Output Area.
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Right-click context menus are available in the OPL Projects Navigator on projects, model,
data, and settings files.

Projects

OPL Projects Navigator

By just right-clicking the background of the OPL Projects Navigator, you can create new
projects or project resources, and you can import/migrate existing projects. See Creating a
project in Getting Started with the IDE for more information on how to create projects.

See the OPL 6.x Migration Guide for more information on how to import projects created
in previous versions of OPL or open OPL 6.x projects.

Project Files

Most commands available when you right-click a project are equivalent to buttons on the
OPL Projects Navigator toolbar or to commands in the main menus.

Model, data, and settings files

Two different sets of actions are possible depending on whether you right-click the file name
of a model file, data file, or settings file in the project or within a run configuration in the
OPL Projects Navigator:
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For run configurations

OPL commands are available in the context menu by right-clicking on a run configuration
in the OPL Projects Navigator. See The Run options section of Introduction to the OPL IDE
and Executing a project in Getting Started with the IDE for more information on how to
work with run configurations.

IBM ILOG OPL IDE REFERENCE 101



In the Output Area

Right-click commands available in the different tabs of the Output Area vary by tab.
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Preferences and options

A general presentation of the Preferences dialog box and of the settings editor for OPL, CP,
and MP options.

In this section

Setting IDE preferences
Presents the Preferences dialog box and its organization.

Setting programming options
Presents the settings editor which opens when you double-click a settings (. ops) file.
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Setting IDE preferences
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Choose Window>Preferences to open the dialog box shown in Preferences, user interface
start options.

- i Preferences

type fiter text General « - =

=R General
Appearance
Compare/Patch Il Keep next/previous editor, view and perspectives dialog open

[] Aways run in background

Content Types [_] Show heap status
Editors Open mode
Keys _ ® Doube click
Network_Connectnons O single dick
Perspectives
Search
Security
Startup and Shutdow  Mote: This preference may not take effect on all views
Web Browser
Welcome
Workspace
Help
Instal/Update
OPL
Run/Debug
Team

< W ’Restore Defaults” Apphy ]

@ [ OK H Cancel ]

Preferences, user interface start options

The options are organized in pages. To access a page, click a tree item on the left. You can

expand or collapse the option tree.

The default values are displayed initially. When you change the default value of a preference,
i

a red exclamation mark “ appears next to the changed setting.

To set your preferences, click Apply or OK, and the IDE will save the new value. The changed
options are restored the next time you start the IDE.

To reset the default values, click Restore defaults.
See also Changing an MP option value in Getting Started with the IDE.

See IDE Preferences for a description of each preference.
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Setting programming options

Unlike the IDE Preferences, which apply to an IDE session and are saved with it, MP, CP,
and language output options are set within an . ops file associated with a project and run
configuration. When you double-click an .ops file in a project or run configuration, the
settings editor opens (see Settings editor).

To access the option pages:
1. Make sure the project is selected.

2. Create a settings file as explained in Adding a settings file in Getting Started with the
IDE.

In the Editing Area, you see the settings editor.
3. Use the settings editor as explained below.

T nurses.ops &3 =0
ype parameter description fiter

Wil
K

Advanced start switch Standard advanced ¢ v
=-(= Mathematical programming ~
Computation time reporting Automatic v
Confiicts
Emphasis
Feasopt Algorithm for co...tic optimization | Automatic v

Preprocessing
Read Global default thread count 0

Wl
K

Wil
F

Algorithm for continuous problems | Automatic v

Wil
F

I
o

I
B

Tune Global time limit 1.0E75
== Simplex
General Directory for working files .
Limits
Tolerances Memory avaiabl...working storage | 128.0
== Mixed Integer Programn
General
Strategy
Limits
Tolerances
Cuts
Solution pool
Solution polishing
== Barrer
General
Limits
== Network

o

< >

Wil
F

Wih
K

il
K

Parallel mode switch Automatic v

Settings editor

Mouseover the first icon to the right of each field to see a short description of it and
its parameters.
Click the second icon to the right of the field to reset it to its default value.

For a description of individual options, see:

IBM ILOG OPL IDE REFERENCE 105



4 OPL language options
4 Constraint programming options

4 Mathematical programming options
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Ilcons

Describes the icons used in the IDE to represent types in the Problem browser, and types

and sets in call stacks.

In this section

Types in the Problem browser
Icons used in the Problem browser.

Types and sets in call stacks

Lists the types of icons used in call stacks.
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Types in the Problem browser
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Icons for types in the Problem browser

Type Icon | Type Icons
Data section (or Postprocessing Data section) | 1 Decision Variables section 5
Constraints section By Constraint "
Integer element " Integer set e
Integer array (data, dvar, dexpr, or constraint) | ='* | Float element "
Float set oo Float array (data, dvar, dexpr, or =k
constraint)
Tuple ¢ | Tuple set iF
Tuple array & Range P
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Types and sets in call stacks

Icons for types in the call stack

Type Icon Type Icon
Array o Boolean "
Date @ Frame =
Null ® Number b
Other ? Proxy &
Scope o Stack x
String a This +H
Undefined 0

Identical icons are used for sets, except that they are enclosed in a pair of curly brackets
{1, for example ./ for a set of strings.
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Processes and Procedures

Provides more detail on the execution process, on the Problem Browser, and on project
management.

In this section

What happens when you execute a run configuration
Describes the internal execution process and provides details of each step.

Doing more with the Problem Browser
Describes all you can do with the Problem Browser beyond examining the structure of a
model after execution.

Doing more with projects
Explains how to open and reuse existing files, work with several projects, use templates,
consider the order of files in a project, and save and close projects.

Generating output files
Describes how the IDE enables you to generate model and data as output files that you can
later use from a command prompt and with OPL interface libraries.

Launching OPL run configurations in the background
Explains the two methods of launching OPL run configurations from the IDE as a background
process, and the options available when doing this.
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What happens when you execute a run configuration

When you trigger the execution of a run configuration, the IDE analyses the model and
checks it for syntactic errors, builds representations, solves the problem itself by finding
values, and displays some results.

The internal process of execution

Once a project is open in the IDE, you execute it by right-clicking the run configuration you
want to run and choosing Run > <run_configuration_name> from the context menu in
OPL Projects Navigator, as explained in the The Run options section of Introduction to the
OPL IDE

Before the IDE begins executing a run configuration, it compiles the OPL statements into
an internal representation that is better suited for execution. An OPL statement must be
correct before the IDE can execute it.

4 If the model contains errors displayed in the Problems tab, the IDE does not start the
solving engine. You must correct any errors as indicated in Dealing with errors in Getting
Started with the IDE before running the model. When you have corrected the errors,
launch the run configuration again.

4 When the model syntax is correct, the IDE starts to execute the model.

I Note: Executing a run configuration automatically saves unsaved files.

When the IDE starts to execute the run configuration, you can use the buttons in the execution
toolbar to Pause or Abort the run. See The execution toolbar for details.

The functions in the toolbar in Debug view are not available unless you launched the run

in debugging mode using the Debug button ¥ -

Summary of the execution process
When the OPL Studio executes a run configuration, it typically does the following:
1. analyzes the model,
checks for syntax and semantic errors in the model,
builds the tree representing the data structures of the model in the Problem Browser,

executes the model if it has no errors,

a > 0w DN

displays run status messages in the Status Bar and changes the status indicator (see
The Status Bar for more information), and

6. updates the tabs of the Output Area as execution proceeds.

Launching a selected run configuration triggers a chain of events. With a simple model,
extraction, execution, and solution display are nearly simultaneous.
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Details of the execution process

1. Analysis of the model

The IDE first analyzes the model and fills in the Problem Browser with summary
information about the data structures defined in the model and with the list of solutions.
See Understanding the Problem Browser in Getting Started with the IDE for more
information.

2. Syntax and semantic checks

If the IDE finds errors that were not detected dynamically when you wrote the model,
it stops the run so that you can correct the errors. See Dealing with errors in Getting
Started with the IDE.

3. Execution of the model

If there are no errors, the IDE extracts the model and starts execution. A message
appears in the Status Bar and the status indicator animates to indicate the solve process
is running. If intermediate solutions are found before the final solution, they appear in
the Solutions output panel.

4. Output Area

When the IDE finds the optimal solution, the solve operation stops. The tab names for
the panels of the Output Area that have received content are highlighted. They revert
to normal display as soon as you click them to see their content.

4 Problems: status and error messages

4 Scripting log: execution of flow control, preprocessing, postprocessing IBM ILOG
Script blocks if the model contains any.

Solutions: feasible and final

Conflicts: if the CPLEX model is infeasible

Relaxations: if the CPLEX model required relaxations to make it feasible
Engine log: execution history in text mode

Statistics: table and progress chart

* & & & oo o

Profiler: performance (speed and memory consumption)

Results

When executing a run configuration, the IDE uses the solving engine to compute one or
more solutions. If the project contains an MP model (solved by the CPLEX® engine), the
IDE detects infeasibility and conflicts, if any, and displays the results in the various tabs of
the Output Area, as explained in The Output tabs in Getting Started with the IDE.
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I Note: There is no support for conflicts and relaxations for models solved by the CP Optimizer
engine.
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Doing more with the Problem Browser

Describes all you can do with the Problem Browser beyond examining the structure of a
model after execution.

In this section

Introduction
A summary of what you can use the Problem Browser for.

Browsing a model without execution
Describes how to browse a model without executing it if you are not interested in the solution.

Element usage in browsing vs. solving
Describes model elements that are used differently when browsing than when solving.

Navigating the model file
Explains how the Problem Browser helps you find model elements.

Postprocessing
Describes how the model browser displays the results of postprocessing.

Displaying individual table views
Describes how to display table views of values.

Resulting views
Describes table views for data and for variables.
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Introduction

You can use the Problem Browser to:

4 examine the structure of the model without executing it: see Browsing a model without
execution

4 navigate through the model file displayed in the Editing Area: see Navigating the model
file

4 examine the solutions to the problem and display additional views of them after executing
the model: see Displaying individual table views

4 work with solution pools: see Working with the solution pool in IDE Tutorials.
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Browsing a model without execution

If, at some point, you want to examine the structure of a model but are not interested in the
solution, you can browse the model without executing it.
To browse the model before execution:

1. Use the File>New>Example menu command to open the production example.

2. To browse the model, select production.mod, then click the arrow of the Browse

button L™ the execution toolbar and choose Browse Configurations.

3. The Browse dialog window opens:

3 i Browse Configurations

o X

Create, manage, and run configurations
Spedify and launch an OPL run configuration

CEX B3-

Name: | production Basic Configuration

ype fiker text
Main
= @ OPL Run Configuratic
production Basic || | Project: production

warehouse Basic C || | Run Configuration: | Basic Configuration

warehouse Fiter st || | (growse...

warehouse Scalabl
warehouse Solutio

< | =
Filter matched 6 of & items

[ Browse H Close

Enter the information as shown in the screenshot and click the Apply button.

4. The run configuration is added to the left part of the Browse dialog. Now you can click
the Browse button on this same dialog to launch this run configuration in browse
mode.
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Note: You could also close the Browse dialog window and then click the arrow

)

of the Browse button > ™ and choose the run configuration you just
created from the list:
O k- Q- & -

@ 1 production Basic Configuration
3 2 warehouse Basic Configuration
@ 3 warehouse Scalable data

3 4 warehouse Solution pool script
@ 5 warehouse Fitter script

Run As *
Run Configurations...
Organize Favorites...

Compare Browsing a model without execution (production.mod) with Problem Browser
after execution (product.mod) in Getting Started with the IDE (or run the same run
configuration in run mode).
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¥4 Problem browser 2 . = Variables| ®s Breakpoints| — O

w1
| v|
Name Value
= :'- Data (7}
¥ Products {"kluski" "capelini” "fettucin...
¥ Resources {"flour" "eggs"}
& Consumption [[0.50.2]0 [0.4 0.4]...
& Capacity [20 40]
' Demand [100 200 300]
& InsideCost [0.6 0.8 0.3]
& OutsideCost [0.8 0.9 0.4]
= 7 Decision variables (2)
& Inside No value
' Outside No value
= ¥Y Constraints (2)
B ctCapacity sum(p in Products) Consum...
B ctDemand Inside[p]+Outside[p] >= De...
Property Value

Browsing a model without execution (production.mod)

Notice that no solutions are listed and no values are available for decision variables before
execution.
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Element usage in browsing vs. solving

Because the “browse” action displays the structure of the problem expressed by the model,
it does not take into account whether the model elements are used or not at execution time
and shows them all. In contrast, a “solve” action is interested by default only in the model
elements that are part of the solutions (unless you check Force element usage, see OPL
language options in IDE Reference). This is why model elements that are not used by the
solving algorithm are not visible in the Problem Browser whereas they are if you just click
Browser before execution. For example, if you browse the model shown in dexpr arrays:
browsing versus solving, the dexpr array is visible in the Problem Browser. If you execute
this model, y does not belong to the solution because it does not comply with the
allbifferent constraint. Therefore, the Decision expressions line of the Problem Browser
remains empty.

dexpr arrays: browsing versus solving
using CP;

range R = 1..10;

dvar int x[R] in R;

dexpr int y[i in R] = x[i] +i;
subject to {

allDifferent (x);
}

execute {
writeln (x);
writeln(y);

Compare Problem Browser: dexpr after solve and First occurrence of entry selected in
Problem Browser.
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% Problem browser 2 - Variables| s Breakpoints| - g

= (1%
| |
Name Value
Data (1)
¥R 1..10
= 7 Decision variables (1)
B x No value
Property Value

Problem Browser: no dexpr after browse

%5 Problem browser &2 . 09= Variables} %% Breakpdnts} =8
W (1%
‘Suhﬁun & |
Name Value
Data (1)
«¥ R 1..10
= ¥ Decision variables (1)
B x [59478610132]
= ¥ Decision expressions (1)
Hy F[6 11 7 11 13 12 17 9 12...
Property Value

Problem Browser: dexpr after solve
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Navigating the model file

If you click one of the elements in the Problem Browser, the IDE selects the line in the model
that contains the first occurrence of that element, for example,

To navigate the model using the Problem Browser:

1. After running the default run configuration of the production example, click the line
that contains the Capacity element.

The first occurrence of Capacity (its declaration) is highlighted in the open
production.mod model file in the Editing Area, and the element properties appear
in the Property table of the Problem Browser, as shown in First occurrence of entry
selected in Problem Browser.

I OPL Projects 2 %5 Debug = % ¥ = O|/[@ production.mod & =04

@ Named data A 1// ~

@ Tuples 2// Copyright (C) 1990-2009% by ILOG.

%8 product.mod = 3// B11 Rights Reserved.

& production.mod a7/

[ product.dat ™ 5// Permission is expressly granted to use
< | > 6// course of developing applications that
4 Problem browser £% 9= Variables % Breakpoints| ~ O N //

a| = °
® ‘Q‘ 9{string} Products = ...;
|50||-'|50" with objective 372 :‘ 10{string} Resources = ...;
Mame Value 11
= &5 Data (7) 12float Consumption[Products] [Resources] =

f Products {"kluski" "capelini" "fettucin... i&lfloat Capacity[Resourc = ===7

% Resources {"flour" "eggs"} 14float Demand[Products] = ...;

B Consumption [[0.50.2]0 [0.4 0.4]... 15float InsideCost[Products] = ...;

¥ Capacity [20 40] léfloat OutsideCost[Products] = ...;

™ Demand [100 200 300] 17 )

[ InsideCost [0.6 0.8 0.3] l8dvar float+ Inside[Products];

P OutsideCost [0.8 0.9 0.4] 1%dvar float+ Outside[Products];
= ? Decision variables (2) 2, o

P Inside [400 0] Zlpinimize

[ outside [ 160 200 300] 22 sum( p in Products )
= %Y Constraints (2) 23 ( InsideCost[p] * Inside[p] + Outside

Ef ctCapacity sum(p in Products) Consum... 5% . W

[ ctDemand Inside[p]+Outside[p] >= De... | Z°subject to { )

26 forall( r in Resources )
Property Value 27 ctCapacity:
External True 28 sum( p in Products )
Dimensions 1 29 Consumption[p] [r] * Inside[p] <= |«
Total size 2 < | 3

First occurrence of entry selected in Problem Browser

2. Double-click the ctDemand constraint to display the details in a new window in the
Editing Area.

The forall iterations appear in a tree view that allows you to expand or hide the
details of each iteration. as shown in Expanded constraints (production.mod).
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Tl Value for ctDemand 2

, Products (size 3)

Values

Constraint

L k_lUSk_-I"
"capelini”
"fettucine”

Expanded constraints (production.mod)

I B

M

"Inside[\"kluski\" ]+ Outside[\"kluski\"] == 100"
"Inside[\"capeliniy"]+...[\"capelini{"] == 200"
"Inside[\"fettucine\"]...\"fettucine\"] == 300"
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Postprocessing
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To see how the Problem Browser displays postprocessing results, open the mulprod example,
which is available at:

<OPL_dir>\examples\opl\mulprod
where <OPL_dir> is your installation directory.

When you run the default run configuration for this model, under the Postprocessing item
of the Problem Browser, you can see that this line of the model
plan Plan[p in Products] [t in Periods] = <Insidel[p,t],Outsidelp,t],Invip,t]l>;

appears as shown in Postprocessing in Problem Browser (mulprod example).

= && Post-processing data (1)

[[«100 0> <0 100 0= <0 5...

Property Value

Internal True
Dimensions 2

Total size 9 ([313D

Postprocessing in Problem Browser (mulprod example)

If you double-click on the Plan element in the Problem Browser, detail for it is shown in a
new window in the Editing Area:

Tl value for Plan &2 =0
Values
, Products (size 3) |, Periods (size3) |, inside 1 outside 1
"kluski" 1 10 0
"Kluski" 2 0 100
"kluski" 3 0 50
"capelini” 1 ] 20
"capelini 2 0 200
"capelini” 3 ] 100
"fettucine"” 1 50 0
“fettucine"” 2 66.667 33.333
“fettucine” 3 66.667 33.333

ILOG OPL IDE

Postprocessing detail in the Editing Area (mulprod example)

You can see that the window is divided in two parts, one for the indexers, and one for the
values of the arrays. The array content is displayed "flattened,” with a number of rows that
is exactly the total number of items.
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Displaying individual table views

From the Problem Browser, you can also display table views for individual elements.
1. Open the production example in the OPL IDE.
2. Run the Tuples run configuration.

3. Select an element in the Problem Browser, for example, Inside and click the Show
data view button that appears.

The IDE displays a view for that entry. The presentation of the element’s content
depends on the type of object displayed.
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Resulting views

Data views

If you double-click Capacity under Data, the IDE displays details of the data, as shown in
Table view of Capacity data (product .mod).

Tl value for Capadty &2 =0
, Resourc...size 2) | 1 Value |

"flour" 20

"eggs” 40

Table view of Capacity data (product .mod)

Variables views

There are similar views of Variables which represent the results of the problem. Sometimes
you may want to display the Data views and Variables views together as they have a similar
appearance and can be compared easily.

For example, if you double-click Inside under Decision variables, you can see the solution
details for these variables in Table view of the Inside variable (product.mod).

[ Value for Inside 2 =
Values «
, Products (size 3) |, Periods (size 3) |, Value | Reduced cost | Sensitivity range

"kluski" 1 10 0 [-00..10] [10..00]

"kluski" 2 0 0 [-c0..0] [0..00]

"kluski" 3 0 0 [-00..0] [D..00]
"capelini" 1 0 0 [-c0..0] [0..00]
"capelini” 2 0 0.05000000000000004 [-66.6666666...66..0] [0..00]
"capelini" 3 0 0.05000000000000004 [-66.6666666...66..0] [0..c0]
"fettucine” 1 50 0 [-00..50] [50..00]
"fettucine” 2 66.667 0 [-00..66.666...66666667..00]
"fettucine” 3 66.667 0 [-00..66.666...66666667..00]

Table view of the Inside variable (product .mod)
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Doing more with projects

Explains how to open and reuse existing files, work with several projects, use templates,
consider the order of files in a project, and save and close projects.

In this section

Reusing existing files and projects
Describes the various ways of opening existing projects and reusing them in other projects.

Working with several projects
Describes how to work with multiple projects.

Using templates
Describes how to use the default templates.

Order of files
How the order of data and settings files affects execution results and how to determine that
order.

Saving a project
Describes the various ways of saving projects and their effects.

Closing projects
Describes the various ways of closing projects and their effects.
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Reusing existing files and projects

In some cases, it is quicker to create an OPL project by opening and editing an existing one.
As a distributed product, IBM® ILOG® OPL comes with many code samples and industry
models which you can reuse as a starting point for your own projects. The Language and
Interfaces Examples manual provides a detailed description of the optimization issues they
express, as well as a quick access to the files.

The following procedures suggest how you can open and reuse the examples in the OPL
distribution, or your own existing projects.

To reuse an existing project, first you should open and copy it:

1. From the OPL main menu, choose File>Import>Existing OPL 6.x projects, or
right-click in the OPL Projects Navigator and choose Import>Existing OPL 6.x
projects from the context menu.

2. To select one of the distributed examples for copying and reuse, navigate to the folder
under <OPL_dir>\examples that contains the model you want to reuse, and open it in
OPL.

To select one of your own projects for copying and reuse, navigate to the folder that
contains it and open it.

Note: This procedure is only for OPL 6.x projects. For importing projects from
previous releases of OPL, see the Migrating from previous versions of
OPL section of the Migration Guide.

3. In OPL Projects Navigator, right-click on the project name and choose Copy from the
context menu:

You could also select the project name and press Ctrl + C.
4. Right-click again and choose Paste from the context menu, or press Ctrl + V.

5. A Copy Project popup window appears. Change the Project name to something other
than the original project name or one of the other project names currently open in
OPL, change the Location if necessary, and click OK.

The new project appears in the OPL Projects Navigator.

6. Right-click the original project (the one you just copied) and choose Delete from the
context menu. When the popup asks you if you want to delete all contents, choose Do
not delete contents.

You can now modify the copied project as you want.

Note: You can use the File>Copy Files to Project menu command to open a dialog box
that allows you to open files and import them into an existing project.
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You can also drag existing files from a Windows Explorer window and drop them onto
the project folder in your OPL Projects Navigator. This is always a copy operation, not
a move.
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Working with several projects
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The IDE allows you to open more than one project at the same time, but only one of the open
projects is active at once.

Setting the active project

The active project name is the one that is currently selected in the OPL Projects Navigator.
No action is required to change active projects other than clicking the project name or any
of the files inside the project folder.

Important: This does NOT mean that clicking in a project and making it the active project
causes its default run configuration to be the active run configuration under the

-----

Run button %/ 7. By default, when you click the green arrow in the Run button,
you relaunch the last run configuration solved, in whatever project was last run.

So if you want to launch a run configuration from the project you have just set as
the active project by clicking in it, use the Run option from the right-click context
menu, and select the run configuration you want. After the first time you do this,
the run configuration will be set as the most recently run, and simply clicking the
green arrow of the Run button will relaunch it.

Multiple references to the same file

There are two ways of reusing model, data, and settings files.

In several projects

You can create several projects that reference the same files. This makes sense, for instance,
if your projects are meant to be eventually deployed in different business contexts while
addressing similar or related optimization problems.

In several run configurations

If you plan to use OPL to write and test several versions of identical or similar optimization
problems, you should rather consider creating several run configurations of a single project
rather than one project for each variation. See Executing a project in Getting Started with
the IDE for details. This can be the case, for instance, at prototyping stage, for testing and
debugging purposes. Several samples delivered with the OPL distribution, such as cutstock,
production, sailco, and others, define more than one run configuration.
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Using templates

In IBM® ILOG® OPL, templates are regular .mod, .dat, and .ops files with a default
content to help you start your own new files more quickly.

Using the default templates

When you use the File>New main menu item to create a new OPL model (.mod), data (.dat),
or settings (.ops) file, predefined templates are inserted at the top of each file as a header.
In OPL 6.x these templates are not user-modifiable or customizable.

Typically, a template contains placeholder strings which are automatically replaced by
predefined values. For instance, the predefined default.mod template contains the following
header:

/************‘k‘k‘k‘k‘k‘k‘k‘k‘k************************

* OPL %$v Model
* Author: %a

* Creation Date: %d at %t
*************‘k‘k‘k‘k‘k‘k‘k‘k‘k***********************/

in which
This... s replaced by...
%a the Windows user name
%d the date
%t the time

%V the version of OPL
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Order of files
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The order in which you add data files and settings files to a run configuration is significant.

More precisely, the position of the model in the run configuration and the position of data
files relative to settings (. ops) files have no consequence. What may affect the results is the
position of data files relative to each other and the position of . ops files relative to each
other.

Order of data files

When you execute the project, the data files are called in the order in which you added them
to the run configuration. Since some data in a .dat file may depend on other data in a
different .dat file, adding data in the wrong order may cause an error at execution time.

Therefore, drag your data files into a run configuration in the order in which you want them
to be executed.

To reorder data files within a run configuration:
1. Right-click on the run configuration name and choose Properties from the context
menu.

A properties window appears for the run configuration:
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; i Properties for |:|@®

|type filter text | Run Configuration
Resource
@ Run Configuration
Run/Debug Settings

Name: Solve problem once
Model: mulprod.mod
Data File References:

% mulprod.dat

s mulprod2.dat

mulprod3.dat
5 mulprod4.dat
™ mulprods.dat

0

Settings File References:

@ OK ] l Cancel

2. Use the Up and Down buttons to rearrange the order of your settings files and data
files.

Order of settings files

If you add more than one .ops file to a run configuration, again the order in which you add
them to the run configuration determines the order in which they will be executed. And
again, you can change the order by right-clicking the run configuration and choosing
Properties.

And as with data files, your results may be different depending in what order you add the
.ops files. The general rule is that for each setting, the non-default setting in the last settings
file executed will “win.”

Example 1
For example, say that you add two settings files — 1.ops and 2.ops — to the same run
configuration, and in that order. 1.ops will execute first, followed by 2. ops.
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Ifin 1.ops you leave the value of the CPLEX parameter Algorithm for continuous problems
set to its default value, and in 2. ops you change it to the Dual simplex value, the run
configuration will be executed using the Dual simplex setting.

Example 2
Now imagine the same two settings files in the same run configuration, and in the same
order.

As before, in 2. ops you change the value of the Algorithm for continuous problems
setting to Dual simplex. But this time, in 1.ops, you change the value of another setting
to something other than its default value. When this run configuration is executed, it will
use both the Dual simplex setting found in 2.ops AND the non-default value of the other
setting found in 1.ops.
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Saving a project

To save your active project:

1. Choose File>Save from the main menu or press the keyboard shortcut Ctrl+S, or

click the Save button H in the standard toolbar.
The active project will be saved.

2. If nothing has been modified in the project, the File>Save menu option will not be
active.

To save multiple projects:

1. Choose File>Save All from the main menu or press the keyboard shortcut
Ctrl+Shift+S.

All open projects in the OPL Projects Navigator that have changed information will
be saved.

2. If nothing has been modified in any of the projects, the File>Save menu option will
not be active.
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Closing projects

Once you have saved the project, you can close it.

4 Right-click on the project folder in OPL Projects Navigator and choose Close from the
context menu.

When you close a project, it remains in the OPL Projects Navigator.

To remove it from OPL Projects Navigator, you must use the Delete context menu option.
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Generating output files

Describes how the IDE enables you to generate model and data as output files that you can
later use from a command prompt and with OPL interface libraries.

In this section

Generating a compiled model
Describes how to generate a binary version of a model file.

Exporting external data
Describes how to export externally-initialized data.

Exporting internal data
Describes how to export internally-initialized data (calculated data).
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Generating a compiled model

From the IDE, you can generate a compiled model. A compiled model is a binary version of
a .mod file.

Keeping your models as compiled files may help you protect your intellectual property
because these binary files are not human-readable. You can also pass a compiled model file
name as an argument to a method of the OPL interface libraries. See the Interfaces User’s

Manual for more information.

From version 5.1 of OPL onwards, compiled model files are detected automatically by oplrun,
interfaces related to I1o0plModelSource, interfaces related to I11o0OplRunConfiguration,

and scripting statements.
To generate a compiled model:

1. Open a project in the usual way and select the model you want to create a compiled
model for.

2. Right-click the model and choose Compile model from the context menu. See Model,
data, and settings files in the topic Right-click context menu commands.

The compiled model file is created and added to the folder that contains the model
file, with the same name as the model and a file extension of .opl.

3. To run the compiled model, open a command prompt (on Windows platforms) and
enter the oplrun command in your workspace. For example:

C:\Documents and Settings\<your name>\Application Datal\ILOG\OPL Studio
IDE\<version>\gas\oplrun gas.opl gas.dat

The following result is displayed in the MS DOS window.
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C:AWINDOWS\system32\cmd.exe

C:\Documents and Settings\bwright\Application Data\ILOG\OPL Studio IDE\E.Z2\o0il>o|
plrun oil.opl oil.dat

<<« setup

<<{< genherate

Tried aggregator 1 time.

LP Presolve eliminated 1 rows and 1 columns.
12 columns,

Reduced LP has 12 rows,
Presolve time = 0.01 sec.

Scaled dual infeas
Dual objective

OBJECTIVE: 287750
a[3uper].reducedCost = -209
a[Regular].reducedCost = 0
a[Diesel].reducedCost =

<<{< post process

<<< done

and 43 nonzeros.

-409.0000000000001

0.000000
434000.000000

I Note: You cannot load compiled models (. op1 files) into the IDE.

You can also use the oplrun command on a supported UNIX platform. See the oplrun

Command Line Interface document.
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Exporting external data
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The IDE also enables you to export external data in a model to an output file (a .dat file in
most cases). All data elements in a .mod file declared by means of the ellipsis syntax

are external. For example, Products, Components, Demand, Profit, and Stock are external
data in the following sample (gas.mod).

External data in a model (gas project)
{string} Products = ...;
{string} Components = ...;

float Demand[Products] [Components] = ...;
float Profit[Products] = ...;
float Stock[Components] = ...;

Since these data elements are resolved from data sources (such as databases, spreadsheets)
when the OPL model is instantiated, exporting external data amounts to dumping the data
from such data sources to a local .dat file.

To export external data:

1. Open a project in the usual way and execute the run configuration you want to export

I'LOG

data for.

When the run has completed, open the Run menu in the main menu bar and choose
Export external data.

A dialog box appears that allows you to choose the filename and location of the saved
file. The default extension of the generated file is .dat, and by default, the file is saved
in the same directory as the model file.

Type a name for the file (for example, gasext.dat to avoid overwriting the distributed
gas.dat file), and click Finish.

Check for the resulting file (for example, in Windows Explorer) in the location you
specified.

The generated data file looks like a regular data file and you can open it in a text editor
or in the IDE (although it does not appear in the project tree).

I Note: If the data is not used in the model, it will not be included in the generated
data file.

OPL IDE REFERENCE



Exporting internal data

The IDE also enables you to export internal data in a model to a local .dat file. This may be
useful for debugging purposes. Internal data are all data elements in a .mod file initialized
by means of the syntax

= “(some expression here)"

For example, Routes, Supplies, and Customers are internal data in the following sample:
(transp4.mod).

Internal data in a model (transp4 .mod)
{route} Routes = { < p,<o,d> > | <p,0,d,c> in TableRoutes };
{connection} Connections = { ¢ | <p,c> in Routes };
tuple supply({

string p;

string o;
}
{supply} Supplies = { <p,c.o> | <p,c> in Routes };
float Supplyl[Supplies] = ...;
tuple customer {

string p;

string d;
}
{customer} Customers = { <p,c.d> | <p,c> in Routes };
float Demand[Customers] = ...;

float Cost[Routes] = [ <t.p,<t.o,t.d>>:t.cost | t in TableRoutes ];

To export internal data from a model:

1. Open a project in the usual way and execute the run configuration you want to export
data for.

2. When the run has completed, open the Run menu in the main menu bar and choose
Export internal data.

A dialog box appears that allows you to choose the filename and location of the saved
file. The default extension of the generated file is .dat, and by default, the file is saved
in the same directory as the model file.

3. Type a name for the file (for example, gasint.dat to avoid overwriting the distributed
gas.dat file), and click Finish.

4. Check for the resulting file (for example, in Windows Explorer) in the location you
specified.

The generated data file looks like a regular data file and you can open it in a text editor
or in the IDE (although it does not appear in the project tree).
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I Note: If the data is not used in the model, it will not be included in the generated
data file.
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Launching OPL run configurations in the
background

Explains the two methods of launching OPL run configurations from the IDE as a background
process, and the options available when doing this.

In this section

Running your projects in the background
Describes how to use the External Tools button in the execution toolbar to launch your OPL
run configurations from the IDE as background processes.

Creating an oplrun launch configuration interactively
Describes the first method of launching OPL run configurations as background processes.

Creating a customized oplrun launch configuration
Describes the second method of launching OPL run configurations as background processes
and saving them as predefined launch configurations.

External Tools Dialog options
This section explains the options available to you on the four tabs of the External Tools
Dialog.

IBM ILOG OPL IDE REFERENTCE 143



Running your projects in the background
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As described in the The Run options section of Getting Started and in The execution toolbar
section of this manual, you can use the Run, Debug, and Browse buttons of the execution
toolbar to run your OPL projects interactively within the OPL IDE.

You can also use the External Tools button to set up launch configurations that allow you
to run your OPL projects in the background, using oplrun.

This allows you to create launch configurations for different run configurations in your
projects. You can then launch them as background processes from the OPL IDE, and monitor
their progress in the Console tab of the Output Area.

Two ways to launch an OPL run configuration from the IDE
Using the External Tools button on the execution toolbar, there are two basic methods of
launching a run configuration in the background:

4 Interactively — select the run configuration you want to run in the background in OPL
Projects Navigator, and then select the oplrun item in the External Tools Dialog to run
it.

4 Create predefined launch configurations — duplicate the oplrun item in the External
Tools Dialog, rename it to specify the run configuration, and then use the options in the
dialog to custom-configure

Details on these procedures are contained in the two following sections.
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Creating an oplrun launch configuration interactively

The simplest method of launching an OPL run configuration in the background is to select
that run configuration in OPL Projects Navigator, and then select the oplrun item in the
External Tools Dialog and click Run on that dialog. Predefined variables handle the project's
Location, Working Directory, and standard Arguments.

To launch an OPL run configuration as a background process interactively:

1. In OPL Projects Navigator, open the project and select the run configuration you want
to run.

In this procedure, we will use the warehouse example from the OPL distribution, and
select the Basic Configuration (default) run configuration.

[7 OPL Projects &2~ % Debug) B & ¥ = 0O
=122 warehouse (A warehouse location model, Mi| »
=@ Run Configurations

o

3 Fiter script

B Scalable data

3 solution pool script

13 scalablewarehouse.mod

# solpoolscript. mod

1z warehouse.mod

1z warehouseCplexFiters.mod

] warehouse.dat v

2. In the execution toolbar, click the arrow to the right of the External Tools button to
display its contents.

Q- 0 S @
@, 1 oplrun
Run As *

kExt-a-.rnal Tools Configurations...
‘Organize Favorites...

Note: If you have never used this item before, the numbered 1 oplrun launch
configuration entry at the top will not be visible.

3. Select Open External Tools Dialog.
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The dialog is displayed. If the default oplrun is not highlighted in the left pane, select
it so that your window looks like the following screenshot:

“f External Tools Configurations g

Create, manage, and run configurations Q@ 4
Run a program H '='J'
e -

—— SIE; Name: | oplrun |
u De 1

[=]Main " Refresh| s Buid| B Environment| = Common
= @ Program

Q, opirun Location:

‘ ${system_path:oplrun} |
[Brmvse Workspace...] [Brmvse File System...l l Variables... I

Working Directory:
| ${opLproject_oc:} |

[Brmvse Workspace...] [Brmvse Fie System...l I Variables... l

Arguments:

-p "${opl_project_loc}" "${opl_run_configuration_name}"

Note: Enclose an argument containing spaces using double-quotes ().

Fiter matched 2 of 2 items

Note that the three input fields are already filled in with variables and/or arguments:

4 Location — this field contains the default variable ${system path:oplrun}.

This instructs OPL to use the project selected in OPL Projects Navigator as the
project location.

4 Working Directory — this field contains the default variable ${opl project loc:}.

This instructs OPL to use the standard working directory for the project selected
in OPL Projects Navigator.

4 Arguments — this field contains the default argument and variable -p "$
{opl project loc}" "S${opl run configuration name}".

The -p flag instructs OPL to execute the run configuration at the path that follows
it. In this case, that is the run configuration selected in OPL Projects Navigator.

You can run the model at this point.

OPL IDE REFERENCE



Note: You could type in additional op1run arguments in the Arguments field,
but this is not recommended because the oplrun entry is a template that
can be duplicated and used to create and save more complex launch
configurations.

If you add the arguments to the oplrun template, they will be saved and
will be present in the future whenever you duplicate it, using the instructions
given in the Creating a customized oplrun launch configuration section
that follows this procedure.

4. Click the Run button on the External Tools Dialog to launch the run configuration
using oplrun.

In the Output Area, note that a new Console tab appears. This is where you can use
the icons in its toolbar to control the execution and display of the background process
(as explained in The Output Area tab views toolbars). You can also view the output
from the background process as it appears.

[ problems El scripting log || Solutions |2 Conflicts | = Relaxations {.! Engine log | Statistics| "% Profiler B Console 72
<terminated= oplrun [Program] C:\ILOG\OPL62\bin\x86_win32\oplrun.EXE
<<< generate

Tried aggregator 1 time.

MIP Presolve eliminated 20 rows and 1 columns.

MIP Presolve modified 2 coefficients.

Reduced MIP has 45 rows, 55 columns, and 162 nonzeros.

Reduced MIP has 55 binaries, 0 generals, 0 S0Ss, and 0 indicators.
Presolve time = 0.01 sec.

Cligque table members: 42.

MIP emphasis: balance optimality and feasibility.

MIP search method: dynamic search.

Parallel mode: none, using 1 thread.

Root relaxation solution time = 0.00 sec.
Nodes cuts/
Node Left Objective IInf Best Integer Best Node ItCnt Gap
* 1] 0 integral 0 383.0000 383.0000 25 0.00%
<<< solve

This is the simplest method of launching an OPL run configuration as a background process
using oplrun. Its advantage is that it allows you to solve long-running models in the
background and monitor their progress in the Console tab, while continuing to work in the
OPL IDE.
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Creating a customized oplrun launch configuration

Another method of launching OPL run configurations in the background, especially if the
runs require additional oplrun command line arguments, environment variables, or changes
to standard input and output, is to define and save launch configurations.

This is done using the same External Tools Dialog, by duplicating the oplrun template,
renaming it, and specifying the exact arguments and other variables you want to use for the
run.

To create and save a customized oplrun launch configuration:

1. In the execution toolbar, click the arrow to the right of the External Tools button
and select Open External Tools Dialog to display the dialog.

2. Inthe External Tools Dialog, right-click the oplrun template item and select Duplicate
from the context menu.

= —*,
TEX B3

type filter text
= &, Program

Q. [

T New

¥ Delete k

3. A duplicate of the oplrun template is created with the default name oplrun (1) and
appears in the left pane of the dialog.

Your first step at this point should be to rename the duplicate and give it a meaningful
name, as has been done in the screenshot below:
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“f External Tools Configurations g

Create, manage, and run configurations
@ External tool working directory does not exist or is invalid

H _:'AI

% i .,
FEax 83

Name: | oplrun| - warehouse Scalable Data |

FEIMain " Refresh | i Buid| P8 Environment| = Common

|type filter text ‘
= @ Program -
@, oplrun Location:
@, oplrun (1) ‘ ${system_path:oplrun}

[Brmvse Workspace...] [Brmvse File System...l l Variables... I

Working Directory:

| ${opLproject_oc:}

[Brmvse Workspace...] [Brmvse Fie System...l I Variables... l

Arguments:

-p "${opl_project_loc}" "${opl_run_configuration_name}"

Fiter matched 3 of 3 items

Note: Enclose an argument containing spaces using double-quotes ().

I Apply H Revert ]

The following sections contain explanations of the options available to you on the four tabs

of the External Tools Dialog.

To create your customized launch configuration, just select or type in the options you want,
and click Apply, which saves the changes. (You can revert to the condition of your last save

by clicking the Revert button.)

When you have finished customizing your launch configuration, click the Run button to
launch it in the Console tab of the Output Area. The launch configuration is then saved and

available to use again at any time in the future.
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External Tools Dialog options

The Main tab
On the Main tab of the External Tools Dialog, you specify or customize the contents of the
Location, Working Directory, and Arguments fields.

4 In the Location and Working Directory fields, you can use the Browse Workspace
and Browse File System buttons to search for the project you want to define a launch
configuration for.

4 On all three tabs, you can click the Variables button to display a popup list of variables

that can be inserted into the fields. (To determine what the variables are, click on one in
the list and read its description at the bottom of the popup window.)
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: i Select Variable

Choose a variable (? = any character, * = any string):

build_files
buid_project
buid_type
container_loc
container_name
container_path
eclipse_home
env_var
file_prompt
folder_prompt
opl_project_loc b
opl_run_configuration_name
password_prompt
project_loc

project_name

project_path

resource loc

| >

>4

Argument:

Variable Description:

Returns the set of absolute fie system paths whose  ~
modification caused the current build. A list of the =
W

@ oK l [ Cancel

4 In the Arguments field, you can type in any standard oplrun command line arguments.

4 In the Arguments tab, you can also enter the name of the run configuration you want to
run, inside double quotes.

The Refresh tab
On the Refresh tab, you choose which project resources should be refreshed at the
completion of the run.
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i External Tools Configurations

Create, manage, and run configurations Q o
@ [Main]: External tool working directory does not exist or is invalid P =5

T B X o .
== =5 Name: | oplrun - warehouse Scalable Data |

type fitter text
| aQP =] Main | Refresh [ Build | P Environment| = Common
rogram
@, oplrun Refresh resources upon completion.

@, oplrun - warehouse Scalable D
(®) The entire workspace

(O The selected resource
() The project containing the selected resource
() The folder containing the selected resource

() Specific resources

Recursively include sub-folders

< |
Fiter matched 3 of 3 items

®

R

’ Apply ” Revert ]

4 To specify, check the Refresh resources upon completion box, and then select from
the list below.

4 Check Recursively include sub-folders if you want to Refresh the entire hierarchy
selected.

The Environment tab
On the Environment tab, you can choose which variables you want to inherit from the
Windows environment for this run, and you can also specify additional environment variables.
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3 i External Tools Configurations B]

Create, manage, and run configurations
@ [Main]: External tool working directory does not exist or is invalid

Name: | oplrun - warehouse Scalable Data

>
TEX| B 3-

L
type fitter text
| aQP 5] Main |+ Refresh | s Buid | P8 Environment = Common
rogram
%ogplrun Environment variables to set:
Variable Value New...

@, oplrun - warehouse Scalable D

[ Apply

” Revert ]

I~

<
Fiter matched 3 of 3 items

4 Click New to specify new environment variables for this process.

4 Click Select to display a popup window of all variables inherited from the Windows

environment.
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“* Select Environment Variables |:|@®

Select environment variables to add:

[ 1 P8 ALLUSERSPROFILE [ C:\Documents and ¢
[ P8 APPDATA [ C:\Documents and Settings\b
[ P8 CLASSPATH [ .;C:\Program Files\Java\jre1
[ P8 COMPUTERNAME [ CAMBADOS ]

[1P8 ComSpec [ C:\WINDOWS\system32\cmc
[ P8 CommonProgramFies [ C:\Program Filesy
[T1FEFP_NO_HOST_CHECK [ NO ]

[ P& HOMEDRIVE [ C: ]

[P HOMEPATH [ \Documents and Settings\br
[T P8 ILOG_LICENSE_FILE [ C:\ILOG\ILM\acces:
[1 P8 IAVA_HOME [ C:\Program Files\Java\jdk1 v
| >

| select Al || Deselect Al |

@ Cancel

On this popup window, you can choose to inherit all of the Windows environment variables
(the default, if you do not hand-select variables on this popup window), or select only the
variables you want to use when this process is run.

The Common tab

On the Common tab, you can specify a Save As location for the launch configuration, choose
to display the launch configuration in your Favorites menu, control the Console Encoding,
and specify an optional location for the standard input and output files.
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“F External Tools Configurations g

Create, manage, and run configurations

@ [Main]: External tool working directory does not exist or is invalid

T E X R
== =5 Name: | oplrun - warehouse Scalable Data |

|type fer text =] Main [ " Refresh | & Buid |8 Environment | = Common
= @, Program
@ oplrun Save as
@, oplrun - warehouse Scalable D. ® Localfie
() Shared file: | |
Display in favorites menu Console Encoding
["1@4 External Tools (®) Default - inherited (Cp1252)

) other

Standard Input and Output
Allocate Console (necessary for input)
] File: |

Launch in background

< |
Fiter matched 3 of 3 items

®

R

’ Apply ” Revert ]

4 Inthe Save As area, you can specify a location for the launch configuration in the Shared
As field. For example, you could save it to a network drive so that all of the members of
your OPL development team could use the same launch configuration.

4 In the Standard Input and Output area, you can use the Workspace, File System,
and Variables button to specify a location for optional input and output files.
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IDE Preferences

Describes how to customize the appearance and features of the graphical user interface
and the behavior of the editor and other tools such as CVS by setting preferences for the
IDE.

In this section

The Preferences dialog box
Describes how to access the IDE preferences and what kind of preferences you can change.
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The Preferences dialog box

Choose Window>Preferences in the main menu to open the Preferences dialog box:

“b Preferences |:|@®

Ly pe ! General
- General
He|r|1)era [ ] Aways run in background
Instal/Update [ Keep next/previous editor, view and perspectives dialog open
OPL [ show heap status
Run/Debug Open mode
Team (® Double dick

() Single click

Note: This preference may not take effect on all views

[Restore Defaults] [ Apply l

@ | ok |[ cance |

This dialog enables you to change the following settings:

4 General
® Appearance
4 Colors and Fonts
4 Label Decorations
® Compare/Patch
® Content Types

® Editors
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4 File Associations
4 Text Editors

4 Accessibility
Annotations
Hyperlinking
Linked Mode

* & o o

Quick Diff
4 Spelling
® Keys
® Perspectives
® Startup and Shutdown
® Welcome
® Workspace
4 Build Order
¢ Linked Resources
4 Local History
Help
® Content
Install/Update
OPL
® General Preferences
4 Data file size limit (expressed in bytes)
® Colors
Run/Debug
® Console

® External Tools

Launching
4 Default Launchers
4 Launch Configurations

® Perspectives
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® String Substitution

® View Management
¢ Team

® CVS

4 Annotate

Comment Templates
Console
Ext Connection Method
Label Decorations
Password Management

Synchronize/Compare

* & & & O o o

Update/Merge
4 Watch/Edit

® File Content

® Ignored Resources

® Models

How to use the Preferences dialog

Setting preferences in the OPL IDE is straightforward and does not require step-by-step
instructions.

To change settings:

1. In the left pane of the Preferences window, click the category of setting you want to
change.

Detailed setting options for that category appear in the right pane.
2. Change the settings as desired and click Apply.
3. To revert a changed setting back to its default value, click Restore Defaults.
4. Close the Preferences dialog when you are finished by clicking OK.
To change color settings:

1. In a preference editor that allows you to choose colors, to change them click one of the
color boxes to display the Color dialog:
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Colors

Colors for editors

Text color E] Color @
Comments color E] Basic colors:

B | N SN
B [N
B T T Y.

Keywords color E]
Functions color E]
Script color E]
Errors color E]
Strings color E]

HEEEEENENER
HEENEN TN

Custom colors:

|

Define Custom Colors =3 ]

| o

|| cancel |

Detailed setting options for that category appear in the right pane.

. Choose a color from the list and click OK.

. If none of the colors suit you, click Define Custom Colors and use the additional

features to add your own colors to the list.
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Basic colors:

B 7 N
.
SN .
e Ll el
HENEEEEEN
..

Custom colars:

======== Hue: Red:El
Sat Green: EI

Define Custom Colors »» Color|Solid |, . Blue:

[ OK I [ Cancel ] [ Add to Custom Colors I

ui<

4. Close the Color dialog when you are finished by clicking OK.
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OPL IDE advanced settings

The OPL IDE accepts the following settings from the command line:

¢

¢
¢

oplide -vmargs, to customize the operation of the Java VM used to run the OPL IDE. If
specified, this option must come at the end of the command line.

For example, oplide -vmargs -xmx512m runs the OPL IDE with a Java VM of size 512
MB.

oplide -consoleLog, to obtain a log of events in the console.

-nl <locale>, to change the locale.

For example, -n1 ja JP, to obtain an IDE in Japanese.
-clean, to clear the cache.

-data <dir>, to use a different workspace, where <dir> represents the directory name
of the new workspace.

-oplOpenFile, to open a file in an existing IDE or create a new IDE instance.

-noSplash, to hide the splash screen.

The following settings are for very advanced use:

4

-vm <path to Java VM>, to locate the Java VM to run the OPL IDE.

The path should be the full file system path to an appropriate Java jre/bin directory,
Java executable, Java shared library (jvm.d11 or 1ibjvm.so), or a Java VM Execution
Environment description file.

-debug, to debug in verbose mode.

-console, to open an OSGi console for advanced debugging.
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OPL IDE memory allocation

You can change the amount of memory available to the OPL IDE in the file <OPL_dir>\
oplide\oplide.ini.

It contains the following settings by default:

—--launcher.XXMaxPermSize
128m

-vmargs

-Xmx1024m

-Xms40m

--launcher. The size of the permanent generation heap allocated to the IDE launcher. The
XXMaxPermSize  default size is 128 MB.

-vmargs Arguments passed directly to the Java virtual machine.
-Xmx1024m The default maximum memory allocation to the virtual machine is 1 GB.
-Xms40m The default initial memory allocation to the virtual machine is 40 MB.

Note: If you are changing the oplide. ini file, please keep the following restrictions in
mind:

¢ If you are adding additional flags to the file, and still want to use the -vmargs flag
to modify maximum or initial memory allocation, the -vmargs flag and its arguments
must be the last entries in the file, as they are above.

4 The -vmargs flag and its two arguments should each be on their own line in the
oplide.ini file. These individual lines are concatenated at runtime, so the memory
management request in the default oplide. ini file shown above would be
expressed on the command line as:

oplide -vmargs -Xmx1024m -Xms40m

4 Do not concatenate these arguments onto one line in the oplide.ini file. This
will result in the flag being ignored.
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! (key fields) tuple syntax
in OPL error messages 26
in the OPL IDE Outline 26

Abort button 43
Abort Execution button 47
About, Help menu command 98
accessing
data files 140
active project 130
advanced settings 163
arrays
icon types in Problem browser 108
available memory in the IDE 164

Breakpoints view
toolbar 47
Breakpoints view toolbar
toolbar 47
Browse As command 94
Browse button 28
Browse Configurations command 94
Browse History command 94
buttons
Browse 28
close current document 89
Cut 91
Debug 94
description 87
in document toolbar 50
in project toolbar 51, 52
in standard toolbar 41
Run 94
Save 89
Save All 89
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tooltips 39

call stack
icons for types and sets 109
check mark
in Problems tab 102
Clear contents, right-click command in Output Area
tabs 102
clipboard
copying contents of Output Area tab into 102
Close All command 89
Close button 89
closed project 18
closing
a project 136
the active file 89
column number for cursor position, in Status Bar
35
command line
settings available from 163
Comment/Uncomment command 91
Compare With 81
Compile selected model, menu command 138
compiled model files
generating and using 138
constants
icon types in Problem browser 108
constraints
expanding 122
icon types in Problem browser 108
in Problem browser, labels 28
context menus 99
Continue button 47
Copy command 91
Copy contents to clipboard, right-click command
in Output Area tabs 102
Copy Files to Project command 89
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copying OPL projects 21, 128
Cut command/button 91

data
external, exporting 140
icon types in Problem browser 108
internal, exporting 141
table view in Problem Browser 126
data files
order 132
referenced by several projects 130
right-click commands 100
template 131
data sources
dumping to a local data file 140
Debug As command 94
Debug button 43, 47
Debug command 94
Debug History command 94
Debug view
toolbar 47
Debug view toolbar
toolbar 47
decision variables
icon types in Problem browser 108
table view in Problem Browser 126
default .mod .dat, and .ops templates 131
default values
of IDE preferences 104
restore 104
Delete command 91
displaying
results 126
drag and drop a file to the IDE 128
Dynamic Help 98

Editing Area

description 25
Editor

how to use 55

quick reference 60

resizing window 59

switching between windows 58
ellipsis

to declare data 140
Engine log output tab

saving the log to a file 37
error messages

! (key fields) syntax in 26

! (key) symbol 26

key fields (!) syntax in 26
executing

Debug button 43, 47

Debug command 94
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Run command 94
execution
displaying results 113
events, description 112
pausing and resuming 43, 47
toolbar 43, 47
Execution menu
equivalent buttons 43, 47, 144, 145, 148
Exit command 89
expanding constraints 122
Export external data command 94
Export External Data menu command 140, 141
Export internal data command 94
External Tools button 43, 144, 145, 148
launching oplrun from the OPL IDE 43, 144,
145, 148
oplrun 43, 144, 145, 148
oplrun launch configurations 43, 144, 145, 148,
External Tools command 94
External Tools Dialog
Common tab 150
Environment tab 150
Main tab 150
Refresh tab 150
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File menu 89
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for projects 41
File Search feature 23
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file name extensions, description 22
files
opening 128
order in a project 132
referenced by several projects 130
renaming in the IDE 101
settings.xml 104
Find Next command 91
Find Previous command 91
Find/Replace command 91
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details 122
Force element usage, OPL Language option 120

Go To Line command 93

Help menu 98
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automatic detection of compiled model files
138
IloOplRunConfiguration class
automatic detection of compiled model files
138
Import
Existing OPL 6.x projects 89
OPL-ODM 5.x projects 89
Import command 89
Incremental Find Next command 91
Incremental Find Previous command 91
indented blocks 57
integer solutions
notification 113
interface libraries 138
internal data
exporting and using 141

Key Assist 98
key F1 25, 88
key fields (!) tuple syntax
in OPL error messages 26
in the OPL IDE Outline 26
keyboard shortcuts in editor 60
keyword help 25, 88
keywords 25
color-coded in IDE Editing Area 25

labeled constraints
in Problem browser 28
language keywords
color-coded in IDE Editing Area 57
launch configurations 144, 145, 148
resuming execution 43
launching oplrun from the IDE 144, 145, 148
line numbers
for cursor position, in Status Bar 35
Local History 81
log files 37

main window
description 11
Editing Area 25
line number, column number 35
menu commands 87
name of current file 35
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Output Area 37
Problem browser 28
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Status Bar 35
MDI (Multi-Document Interface) 57
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menu bar
commands and equivalent toolbar buttons 87
menu commands
Compile selected model 138
Edit menu 91
Export External Data 140, 141
File menu 89
Help menu 98
Navigate menu 93
Run menu 94
Window menu 97
migrating projects to OPL 89
Model Completion
Ctrl+space syntax to invoke 63, 65
Dot (.) syntax to invoke 63, 65
in the OPL IDE editor 63, 65
Model Templates
creating 76
editing 76
in the OPL IDE editor 63, 73, 76
models
Outline 26
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